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515439 545 Indian Mound 
Wayzata, Minnesota 55391 

(612) 473-4224 

January 18, 1980 

Mr. Edwin H. Ross 
Supervisor Ground Water Quality Control 
Minnesota Department of Health 
717 Delaware Street S.E. 
Minneapolis, Minnesota 55440 

Re: Qualifications and Experience to Provide Professional 
Mydrologic and Engineering Services 

Dear Mr. Ross: 

E. A. Hickok and Associates is pleased to submit this formal 
proposal to provide professional hydrologic and engineering 
services to study, evaluate and prepare a cost analysis and plan 
for tlie remedy of groundwater contamination resulting from 
discliarge of industrial chemicals at the site of the former 
creosote works in St. Louis Park, Hennepin County, Minnesota. 

For your project we have associated with nationally recognized 
consulting groundv/ater geologists and hydrologist, Geraghty and 
Miller, Inc. of Syosset, New York and the national consulting 
engineering firm of Henningson, Durham and Richardson, Inc. 
This combination of professional expertise provides a local staff 
located in the Twin City area of more than 120 personnel witli an 
additional 900 professionals available at other offices. The 
associated firms have extensive background in groundwater pollu
tion investigations, groundwater resources management and 
planning, chemical and hazardous waste analysis and research, 
hydrology and groundwater analysis, and facility planning for 
water treatment and wastewater systems for both industrial and 
municipal facilities. 

We believe this team offers the Minnesota Department of Health tiie 
strongest possible combination of consultant capabilities for the 
project. The project will be managed locally by E. A. Hickok and 
Associates and will have access as refpiired to a wide spectrum of 
specialized expertise. This combination \/i 11 bo of significant 
benefit to tlie Minnesota Department of liealtli ami the project. 

000920 



. r !>if 

This consultant team brings not only the highest level tech
nical expertise but a new professional dimension to beaC on this 
ver| significant groundwater problem. Hickok and AssocKtes has 
hadlnearly 20 years of groundwater experience in the Tw^ City 
arel and has performed a number of metropolitan-wide an<f regional 
groundwater projects. The firm's experience with groundwater con
tamination by toxic chemicals includes a major project in Charles 
City, Iowa involving aquifer contamination with a variety of toxic 
organics and arsenic. Hickok and Associates has worked success
fully with the other consulting team members on a variety of pro
jects for nearly 20 years, with projects ranging from groundwater 
investigations in southwestern Minnesota and Honduras with 
Henningson, Durham and Richardson to a report for the U. S. 
Congress with Geraghty and Miller. 

In accordance with the Request for Proposal we are also submitting 
for your inspection copies of our reports entitled "Waste 
Characteristics, La Bounty Site" prepared for the Iowa Department 
of Environmental Quality, and "Urban Runoff Treatment Methods, 
Volume I - Non-Structural Wetland Treatment" published by the U.S. 
Environmental Protection Agency. The Iowa report is a file copy 
which we would appreciate your returning. 

We appreciate this^^opportunity to offer our services to the 
Minnesota Department of Health and want to stress our interest and 
desire to be your consultant for the project. E. A. Hickok and 
Associates and our consultant team are available at your con-
vience to discuss the proposal or for a more in-depth interview. 

Respectfully submitted, 

EUGENE A. HICKOK AND ASSOCIATES 

(k. 
E. A. Hickok, P.E. 
President 

EAH.-lf 
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A. INTRODUCTION 

The City of St. Louis Park, Minnesota Department of Health, 
Minnesota Pollution Control Agency, Minnesota Geological Survey and 
United States Geological Survey have conducted a number of studies 
regarding long term discharge of coal-tar distillates J creosote 
and possibly other wood-treating products which may irj time con-
t^ninate the major groundwater aquifers of the Twin Ci^y metropo
lian area. Although the Cities of Minneapolis and Sta Paul are 
pfcsently served primarily by the Mississippi River as a water 
simply, they may in future periods of low flow increase their 
dependence on groundwater. 

In addition to past studies, currently the U.S. Geogical Survey is-
performing an extensive study to define more clearly the extent 
of the problem. The U.S.G.S. prepared a preliminary report in 
November, 1979 which contains results to date in several signifi
cant areas inciting: a) compilation of all available information, 
b) location of Cyll) public and private wells, c) maps and tables 
showing areal distribution, thickness and geologic structure of 
aquifers and confining beds, d) analyses of soil and fluid samples 
for characterization of organic compounds, e) soil and fluid 
sample analyses for specific organic compounds and f) column 
experiments on soil and soil combinations representative of site 
conditions. In addition the U.S.G.S. is developing a three-
dimensional diffusion-dispersion chemical transport groundwater 
model to test variables affecting contaminant movement in the soil 
of the St. Louis Park area. 

Although a great deal of work has been performed on this problem 
there remain significant questions and concerns, in particular 
relating to remedial measures. Consequently, the Minnesota 
Department of Health has requested proposals for study, 
evaluation, and preparation of a cost analysis and plan for 
remedy of the groundwater contamination. 

E. A. Hickok and Associates, in association with Geraghty and 
Miller, Inc. and Henningson, Durham and Richardson, Inc., is 
submitting this proposal in response to the above request. 

f 
I I 
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B . Statement of Unclerstanding 

Our analysis of the request for proposal v/hich v/as received from 
tlie Minnesota Department of Health on December 12, 1979gand con
tained in the document entitled, "Request for Proposal^ dated 
No^^mber 20, 1979 indicates that the purpose of the prc^osed pro
ject is to provide the technical and economic informati|)n 
ne&ssary to design and implement a remedial program to' eliminate 
thJ^ chemical contamin ition of the groundwater in the area of St. 
Louis Park as much as possible. 

It is understood from our analysis of the Request for Proposals 
that this project will, at a minimum, include: 

a. Study and evaluation of the cost effectiveness of a gradient 
control well system, evaluation of methods for excavation of 
heavily contaminated soil and programs for treatment and 
disposal of the water discharged from the gradient control 
wells and the contaminated soil. Various combinations of gra
dient control wells will be evaluated to determine which will 
best control v/ater movement in all contaminated aquifers and 
aquifers subject to contamination. The evaluation will 
include, but not be limited to, the ten specific points 
outlined in the l\equest for Proposals. 

b Participation in the refinement of the diffusion-dispersion 
model being deveJoped by the U.S. Geological Survey. This 
model will be available for use to predict the effectivess of 
the proposed des gn for removal of contaminated water. 

c. Definition and ev aluatioji of a system to treat the water _ 
pumped by the gradient control wells. This evaluation will ^ 
ThcTude, atthe Minimum, the three points listed in the 
Request for Propcisal. 

d. Evaluation of the volume of contaminated material and proce-
dures for possibJe excavation. This evaluation will be based 
upon available data regarding distribution of soil con
taminants and tht geology and hydrology of the site and adja
cent area. Methc'ds of treatment and disposal of the excavated 
material wil"r~T3^ investigated, including landfill, 
TTTTxrtnBratl'orrT land spreading", etc. This major task will 
include, but will not be limited to the three specific tasks 
indicated in the Request for Proposal. 

e." Review and evaluation of all existing data concerning the 
; site. Review of this information will provide a basis for 
•- investigative work and recommending preliminary remedial 

actions. 
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f. Literature review to assist th<? Minnesota Department of Health 
in setting guidelines for acceptable levels of contamiiicition 
of soil and water. 

g. jlstimation of the relative effectiveness of various com-
binations of barrier wells, treatment systems > and .eexca vation 
progxajSS^^ These estimates will be used to evaluatf t ie_cost 
effectiveness of each alternative, indicating the iost 

% appropriate plan of action which can be taken to piotect the 
I drinking water supply of the area and to reduce the extent and 
I intensity of the contamination as mucli as possible. 

h. Preparation of a detailed work plan including a schedule of 
activities. 

i. Development of a schedule of dates at which times the con
sultant will report to the Minnesota Department of Health con
cerning the progress of the study. 

j. Evaluation of existing information, outlining the adequacy of 
information and any additional information that may be 
required to supplement data gathering efforts. 

k. Thorough coordination and close interaction with the Minnesota 
Department of Health staff and others involved with the 
problem. This may include participation in public meetings 
and testimony at public and legislative hearings. 

1. Preparation of a ̂ inal project documentation report to be sub
mitted by June 30^ 1981. The report is to address all aspects 
of the project. 
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C. Capabilities 

The overall capabilities ol" tiit IJIDJI'-I i. m ./• - ,,).i, -st,ed in 
this section. The project team ooinpr i ii.-. . g. A. Hic'kok 
and Associates in association v/iLh c:i. f.1 jiii y n l i.i • « inc. and 
H'^ningson, Durham and Richardson, [nc. Tnv fi,nubilities 
ofi each firm, specific capabilities in are in Lo b-. uLrJi/.ed for 
t»s project, history of the firm, locaLioii OL ••)Lrici- ' mij 
ffeilities, organizational structure and s imnidry of Lotil staff 
capabilities will be provided in this section. 

We believe our project team is the best one for this job because 
it possesses the following unique capabilicies: 

a. E. A. Hickok and Associates' locally based experience and 
knowledge in groundwater hydrology and engineering. 

b. Geraghty and Miller's nationally recognized expertise in 
groundwater hydrology with broad experience in problems simi
lar to that in St. Louis Park. 

c. Henningson, Durham and Richardson's highly experienced 
environmental engineering capabilities. 

The firm of E. A. Hickok and Associates is a highly experienced 
and competent team of professional hydrologists and engineers. 
The firm has performed a number of projects similiar to the St. 
Louis Park project. The firm has expertis.2 and experience in the 
areas of modeling including groundwater models, river system 
models and lake models. The firm has capaoilities in groundwater 
hydrology, analysis and evaluation for bot'i groundwater supply and 
groundwater contamination and remedial action. Outstanding capa
bilities and experience in the areas of hydrology and water 
quality have been key factors in successful performance of past 
projects of similiar complexity and importance. 

The firm of Geraghty and,Miller, Inc. has worked on a wide 
variety of projects in various geologic settings and has conducted 
groundwater investigations in more than 40 states and 30 foreign 
countries. The firm provides groundwater pollution investigations 
and monitoring programs, groundwater exploration and development, 
and expert testimony. Geraghty and Miller has performed a number 
of projects for the United States Congress and the United States 
Environmental Protection Agency. The firm has expert groundwater •-
modeling capabilities; for example, the areal and temporal effects 
of various pumping rates and pumping patterns on groundwater 
availability and quality to support the phased development of ma-
jbr chemical works and power plants have been simulated. The firm 
prepared an environmental impact statement on EPA's proposed 
underground injection control regulations and has completed a 
detailed study of current deep well disposal practices. 

000927 
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The firm of lienningson, Durham and Richardson ha's more than 800 
employees, with corporate heaquarters located in Omaha, Nebraska 
and major facilities in Minneapolis. The firm has been involved 
in the desiqn of environmental facilities since the founding of //' / 
the company in i_917 and has designed a large number of wgtec 
treatment and wastewater treatment plants throughout thefnation. 
The firm is experienced in advanced treatment systems anf spe
cialized design. Henningson, Durham and Richardson has a 
qualified staff of personnel familiar with industrial wastes and 
has performed a number of toxic waste treatment and handling 
projects. The firm also has solid expertise in hydrogeology, 
which will ensure close interfacing of the project team. 

The following pages present detailed documentation on the captibi-
lities of each of the firms. Standard Forms 254 for each of the 
associated firms are included. Subsequent sections of the propo
sal will present resumes of key technical personnel, applicable 
work experience of each firm and our proposed work plan response. 
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PROFESSIONAL INVESTIGATIONS, 
RESEARCH AND REPORTS 



EUGENE A HICKOK AND ASSOCIATES IS a 
consulting engineering firm with particular 
expertise in the exploration, planning, develop
ment and management of water resources. The 
firm also is experienced m site planning and 
engineering and natural resource development. 

It's professional staff includes experts in geo
logical, civil and mining engineering and also 
in limnology With this broad array of talent, 
the firm is in an excellent position to supply 
the technical experience and competency re
quired to resolve the most critical problems of 
water resource management and development. 

The list of public agencies and industrial clients 
It has served since the company was founded 
in 1961 IS the best evidence we can offer of 
Its broad, in-depth experience in the field of 
water resources A partial list of these clients 
may be found elsewhere in this brochure 

Among the many special services available to 
our clients are research and consultation prior 
to the preparation of recommendations for the 
solution of specific problems 

Field studies, combined with geophysical 
investigations, also are conducted to provide 
information which will aid water resource 
managers m their decision making. And, in ad
dition, the company operates a comprehensive 
biological, bacteriological and chemical lab
oratory to provide expert analysis of soil and 
water samples 

Principals of the firm have authored numerous 
ground-water and geologic reports which have 
been published by government rvjqnriHW^qnrl 
professional journals This, we think, is an 
excellent indication of professional compe
tence And this competence, combined with 
an impressive record of performance for a long 
list of clients, eminently qualifies it to serve as 
consultant, either on a specific aspect of a 
complex hydrological engineering firoblem, or 
as prime consultant for the planning, research, 
costing and construction of projects involving 
numerous technical disciplines 



TtlCHNICA'L EXPERTISE; AND EXPERIENCE 

OF 

E. A. HICKOK AND ASSOCIATES 

General Description 

The firm of E. A. Hickok and Associates is a leading firm of 
consultants on water and waste problems in the Midwest. The firm 
has a broad interdisciplinary staff of professionals in such fxelds 
as hydrology, geology, civil and sanitary engineering and computer 
applications. The company also operates a comprehensive biological, 
bacteriological and chemical laboratory to provide expert analysis 
of soil and water samples. 

Principals of the firm have authored numerous water resources reports 
which have been published by government agencies and professional 
journals. The company has received various awards for its work in 
water resources. In 1971 for example, it won state and national 
awards from the Consulting Engineers Council of the United States 
for the Overall Picn for the Minnehaha Creek Watershed District. 
The District is the largest in the Twin Cities Metropolitan Area, 
and includes 27 muricipalities and 184 square miles. 

The company has provided professional services on water quality to 
the World Health Oiganization, the Pan American Health Organization, 
and many federal ard state agencies and local governments. The 
company has also provided hydrologic services, including wastewater 
treatment recommencations, to many clients in the following 

j industries: paper, power, mining, food processing, chemical manu
facturing, heavy eouipment manufacturing, oil, textile and brewing. 

The company is a leader in the application of computers to water 
management. The firm has also furnished expert testimony in 
several states in Jitigation involving water issues. 
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SCOPE OF WORK 

Water Quality Monito ring Proqirams have been established foi many 
governmental client.-. In order to measure various chemicals and 
biological factors, evaluate water quality and determine the input 
and impact from pollutional sources. 1 

timnoloqical StudieL. have been conducted to quantify ̂ he nutrient 
Jalance for lake sy items. In this connection, manag^ent cjuide-
|ines have been prepared to assist governing bodies in impi oving 
le quality of theii water resources and in helping to resi.ore the 

ecological balance. 

Water Treatment Systems have been designed by the firm for the 
removal of turbidxty, iron and manganese and for softening, 
chlorination, fluoridation and de-ionization of water suppLies of 
both municipalities and private industries. Investigations to 
increase the efficiency of water treatment facilities have also 
produced savings for many clients and helped to conserve w.ater 
resources. 

Water Systems providing ultra-pure water for special applications 
such as plating, etching and cleaning processes have been designed 
for numerous industrial clients. The re-use of cooling water and 
other methods of water conservation recommended by the company have 
resulted in reduced water costs. 

Solid Waste Disposal Plans have been prepared to provide environ-
mentally acceptable solutions for the ultimate disposal of solid 
wastes. Careful consideration is given in these studies to runoff 
factors, leaching effects, geologic formations and groundv^ater. 

Artificial Rechargjng of Aquifers has been evaluated for n.unicipa-
lities and industries whose existing groundwater supplies have 
become inadequate. The firm has investigated the merits of storing 
treated fresh watei or de-mineralized brackish water in natural, 
underground reservoirs. 

Contamination of Gioundwater Supplies is an increasingly critical 
problem in both urLan and industrial areas. The firm has conducted 
investigations to retermine the sources of such contamination, 
along with patternt" of movement and rates of flow, and this has 
resulted in appropriate abatement facilities and practices. 

Regional Sewer and Water Planning is another environmental service 
in which the company is engaged. Water and waste system plans are 
integrated on an area-wide basis to accommodate projected urban 
growth patterns. 

jcomprehensive Water Quality Management Plans are extensive programs 
that involve safeguarding all aspects of water resouyces. 
Coordinated studies are undertaken of stormwater, grpundwciter, 
lakes and streams, limnology, waste treatment and rutal as well as 
urban land use effects. 
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A Testing Laboratory is oijerated by the £irm to provide complete 
analysis o£ water, wastewater, air soils and minerals. The tech
nical significance of chemical and biological determinations is 
evaluated and reported in this laboratory. The detection and 
identification of iron bacteria and sulfate-redjucing bacteria is 
one of the many special services which are made possible through 
maintenance of this facility. i 

ivironmental Impact Studies have been prepared to ev&luate the 
ifect of projects or plans on the total environment,* These 
:udies involve quantification of the positive as well as the 

negative impact of a proposed project as well as the cost benefit 
analysis. 

Flood Plain Studies have been performed to identify the flood 
plains and flood hazard zones of several rivers and streams for 
planning and management purposes. 

Land Allocation Studies have been performed on eight river segments 
in the State of Minnesota. A mathematical computer model.has been 
developed and used to solve the complex problem involved with 
multiple waste loads discharged to a stream or river. 

Stormwater Treatment Facilities for major shopping centers, air-
ports and other point sources have been designed to comply with the 
requirements of regulatory agencies. Control and management of 
stormwater runoff is becoming an increasingly important environmen
tal aspect and must be considered during the initial planning 
process for any new facility or development. 

Wastewater Treatment Systems have been designed by the firm 
including several with high industrial loads. In addition to con
ventional treatment processes, systems utilizing land application 
techniques have been designed and are operating. The recycling 
aspect of land application as well as increased crop production 
have made this technique an attractive alternative. 

Research and Demonstration Studies have been performed under 
EPA Grant No. S-802535 to evaluate various methods of stormwater 
treatment. The evaluation of urban stormwater quality, the effec
tiveness of marshes and the effectiveness of high rate filtration 
and organic soil filtration were determined. 
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STANDARD 
FORM (SF) 

254 
Vc" :ec.-E-g.ieef 
a'c 5e~'ces 
Cuesi onna'fe 

A-«-vai HDaa^ 

1 Firm Naiw! Business Add 

Eugene A. Hickok and Associates, Inc. 
' .•'54S.i'indian Mound 

Wayzata, Minnesota 55391 _ 
la Submittal is for Z Parent Company _ Branch Office 

!; Name of Parent Company if any N/A 

2 Year Present Firm 
Established 

1561 

3 Oaie F-epe'ec 

Nov. 1, i; 

4a Minor ty Owned . yei iy.". 

Sa Former Firm Narne(s). if any. and Yeans.i Esfab-shed 
NVA 

6 Names of not more than Two Pnncipais to Contact Title / Telephone 

Eugene A. Hickok, President (612) 473-4224 
John R. MacLennan, Executive Vice-President 612) 473-4224 

7 Present Offices City / State / Telephone / No Personnel Eadt Offioe 

Wayzata, Minnesota (612) 473-2660 

7a Total Personnel 

8 Personnel by Discipline. 

/j Administrative 
Architects 

^ Chemical Engineers 
_8_ Civil trSgineers 

Cons'n,ction Inspectors 
Draftsmen 
Ecoiogists 
Economists 

Electrical Engineers 
Estimators 

_4. Geologists 
_2_ Hydrotogists 

Interior Designers 
2 Landscape Architects 

Mechamcal Enginee^ 
Mining Engineers i/ 

. Oceanographers 
_l;_Plar>ners Urt)an/Regional 

JL Agricultijxal Erig>r.eer 
1 rhpiriist 

.SanitaryFngif*fters'^(EnvirQnnental) 7 

.Soils Engineers 1 ngi ral Fnrrr»e; 

. Speciricstion Wnters 

. Structural Engineers 
_5_ Surveyors 

Transportation Engineers 

__L Hydraulic- ~r.; .'• 

9 Sjrr.iT.0ry of Profess'Onai Services Fees 
Rece.ved (insert ir^jex number) 

Direct Federal contract work, including overseas 
AM othei dc/nestic work 
A.I' o'.h?.' ffieig' work.' 

Last 5 Years (most recent year first) 

JL 
..4-.._ 
..1.... 

IB 77 19 76 19 75 
— J 1 1-
_. .4 4. 4-

.X ... —.J. -L 

IB 74 

1— 
4_ 

. w;.-t .••i.;tv/'fho'jt such evpenenoe. check here H 

Rattgei of P'oteislone' Services "ees 

t LKstha-rocoOC 
2 $100000 to S2S000C 
3 $290,000 toSSOC 000 
4 $SaOOaClD$l>nilton 
9 $1 milfaon to $2 in<:iior 
6 t? m-llion lo $£ fTtilliir 
7 C rwHon to $'0 milion 
a. tlCmJionOM 



0. K'rtMtfe ol rirm's Pruj^i Expt..... je. L:. ''ear 
Number of 

• 
- cfile Numter of Total G'css Fees Number of Total Gross Foes 

• 
Profile Num'ocr d< •oialGroij;, --i-

Code Proiecta (in thpusanda) Coda Projects fin thousands) • Code 
1 

Projects (in LncLoanCsi 

096 3 180 ts 028 3 80 21) 097 1 9 120 
. 114 11 564 121 046 5 80 22; 099 5 102 

::6 22 i;630 056 8 70 22i 102 , I mmiew 470 
9 90 - 102 7 470 K' 059 4 35 24i 104 , 
I mmiew 470 
9 90 

. 114 11 564 15) 065 4 40 25) 104 9 90 
: :-•? 3 135 i6t 078 5 170 26) 106 22 1,630 
- l-p 135 171 079 3 135 27) 114 11 564 
: :09 3 110 lat 096 8 180 28) 114 11 564 

114 11 564 19) 114 11 564 29) 114 11 1 564 
. 120 3 • 150 20) 097 9 120 3C) 115 8 1 156 

?..ect Exa^p'-es, Last 5 Years 

='0'"..e 

?0J9 

• a-

••P".-C" , 
•jv.'or 'IE", Project Name and Location Owner Name and Address 

CostofV/ork 
(in thousands) 

Ccmo.et on 
Date 
(Actja' or 
Estimated) 

^ Stream Load Allocations for 
Eight (8) Rivers in Minnesota 
(Stream Surveys» Cross-Sections 
t Hydraulic_MQdela? 

MN Pollution Control Agency 
1935 W. Co. Rd. B-2 
Roseville, MN 

80 1974 

2 Toxic Waste Disposal Methods 
Study, Charles City, lA (Ground
water Contamination) 

3 National Runway Friction 
'teasurement Program, 48 states 
'Cata collection, analysis, man-
aqerient) 

Iowa Dept. of Environmental 
Quality 
900 E. Grand 
Pes MoingSi lA 

94 1978 

Federal Aviation Administration 
800 Independence Avenue S.W. 
Washington, DC 

1,464 1980 

i rlood Insurance Studies, 18 
coim'anities in southern Minnesota 

5"Mississippi River Wet and Dry 
Weather Sampling, Saint Paul, 
Minnesota 

Department of Housing & Urban 
Development 
451 - 7th Street S.W. 
Washington, DC 

420 19 8 C 

Metropolitan Waste Control Com
mission 
350 Metro Square Building 
Saint Paul, Minnesota 

14 
.wsiir' 

1978 

O 
O 
o 
VO 

r-w-

r Southwest Service Area 
20". Facilities Plan, Twin Cities 
:<e'.ro Area, Minnesota 

Metropolitan Waste Control Cor-
[mission - 350 Metre Square Bldg. 

I Saint Paul, MN 

72 19 SO 

S Service Area Six 201 Facilities 
Plan - Twin Cities Metro Area, 
Minnesota 

Metropolitan Waste Control Com
mission - 350 Metro Square Bldg. 
Saint Paul, MN 



. 
stiunientation 
river road, Cass 

A 

•]—t i r-^ra ̂ -Tn-~ 
system Ar third 

Lake, MN (Sur-

0^-_Dept._ of_ Aqric^tur^Foreat | 
Servxce-v-i.ipp,^. Ne.^-jna_ ore ' 
Cass Lake, >04^6633 

su J-H {)f 

o 
o 
o 
vo 
CM 
oo 

114 P pLake Minnetonka Control Struc-
tute'r T»ecreational Facilities 
(Flood Control & Organizational 
Coordiiiacion) 

! Miiihehaha Creek Watershed Dist. 70 
' P.O. Box 387 
1 Wayzata, i<1N 55391 

19^7 

-^2: p •TOverall Plan for Water Quality 
Management, Washington, Ramsey & 
Anoka, County, MN (Flood Control 
&-Floodp3ain Studies) 

{ Rice Creek Watershed District 
j 3585 North Lexington 
Arden Hills, MN 55112 

30 

:2 9 p -1 Ecological Evaluation of the 
.MeadowbrooX Marsh, St. Louis Park, 

(Floodolain Area) 

jMinnehaha Creek Watershed Dist. 
, P.O. Box 387 
JWayzata, MN 55391 

1 8 
1 

1 
» 

:46 P •: Interstate 35W Northeast Diag
onal, Minneapolis, MN (Drainage 

' Design) 

i Minnesota Highway Department 
' St. Paul, MN 

1 
1 

40 
1 

i 
1 

1976 

256 P '3 Irrigation of Leased Farmlemd 
jwith Industrial and Municipal 
jTreated Wastewater, Storm Lake, 
Tni.-a (Trfigation S. Sfti 1 f;yst«>nis) . 

City of Storm Lake 
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Condi r. ions) 

Minnehaha Creek Watershed Dist. 
P.O. Box 387 
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~s p t Iowa Water Quality Management 
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and the Northeastern Iowa Basin 

'**;•ogic & Hydraulic Analvsis) 

Iowa Department of Environmental 
Quality 
Des Moines, Iowa 

70 19"5 

c Kickoiy Ridge Residential Sub- | 
Division ^Flood Control Structures. 

iMendota, Inc. 
iMinneapolis, MN 
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L... 

F Wastewater Treatment Facility ! 
•Richland Center, Wisconsin 
(Final Design of Facilities) 

1 

City of Richland Center 
Wisconsin 
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_ i 
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P 19 Chain of Lakes Research and j 
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w P."c.toration) j 

City of Minneapolis 
Minneapolis, MN 
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Minnesota River, Mankato, MN 
vtlocdplain Study) 

0. S. Army Corps of Engineers 
St. Paul District 

Pidgedale Regional Shopping 
Center - Storiwater Treatment 
Facilities, Minnetonka, 
(Open Channel, Reservoir i Flood Control System) 

Dayton-Hudson Development Corp, 
Minneapolis, Minnesota 
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Treatment Methods-EPA Grant No. 
S-802535, Wayzata, MN (Mechanisms 
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& Drainage) 

Groundvater Investigation 
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Water Treatment Facilities, 
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WORK HIJTORY 

Geraghty & Miller, Inc. is che lc.rgest firm in ̂ he United 

fta tes specializing in the devel<3pment, management, ftnd protec-

|ion of ground water. The diversity of challenging assign

ments completed by staff specialists on behalf of Federal, 

state, and local government agencies and industrial clients is 

demonstrated in this selected Work History. Over the years, 

the firm has earned a reputation for developing innovative 

solutions to difficult problems, and for technical excellence 

and reliability. Geraghty & Miller, Inc. has demonstrated its 

ability to design and complete multi-faceted research projects, 

many of which have required an intensive effort and precise 

adherence to task deadlines in order to meet timetables prede

termined by laws and regulations. 

The firm has been continuously involved with research re

lated to the Resource Conservation and Recovery Act (RCRA) ' 

since passage of that law in 19'/6. Prior to that time, 

Geraghty & Miller, Inc. completed a Report to Congress on 

Waste Disposal Practices and Their Effects on Ground Water for 

the U.S. Environmental Protectic-n Agency. Information from 

this study, which was required l-y the Safe Drinking Water Act, 

has been widely used by the Agency as background to justifica

tion to proposed ground water protective negotiations. 
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Since 1974, Geraghty & Miller, Inc. has also been in

volved in 14 major projects on. behalf of the U. S. Environ

mental Protection Agency, as a consultant responsib|e for 

tdie fulfillment of agency projects or for performance of as-

i ^ |ignments funded by the Federal government. These projects 

include Section 208 Areawide Planning studies, a major con

tribution to development of master water supply plan for the 

entire State of New Jersey, landfill contamination evalua

tions in Westchester County, New York, New Jersey, Connecti

cut, and for the Delaware River Valley Planning Commission. 

At present, Geraghty & Miller, Inc. is evaluating the status 

of landfills serving New York City with respect to compli

ance with RCRA. 

Performance of these regulatory-related technical ground

water investigations has considerably broadened the firm's 

ability to be of assistance to its private clients. Geraghty 

& Miller, Inc.'s professional staff has access to a regularly 

updated in-house regulatory reference library. 

In addition, senior members of the firm are called upon 

to testify at public hearings and legal proceedings on behalf 

of clients seeking approval of their site operations, ground-

Water management, or adjudication of cases involving ground-

Water contamination. At the Federal level, the firm "was re

tained by the American Petroleum Institute in conneption with 

the Insititute's preparation of formal comments on the Envi-
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ronmental Protection Agencies proposed regulations for Sec

tions 3001 and 30i04 of RCRA. 

f 
f The firm maintains offices in Hartford, Connect|cut; Syos-

iet, Long Island, New York; Tampa and West Palm Beach, Florida; 

and Annapolis, Maryland. Staff members are assigned to proj

ects based on their expertise rather than resident location 

within the organization. The backgrounds of professional 

staff members include hydrogeology, hydrology, ground-water 

modeling, well design, geophysics, chemistry, soils, engineer

ing, waste disposal, and regulatory analysis. 
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AN INTRODUCTION TO GERAGHTY & MILLER, INC. 

Geraghty & Miller, Inc. provides consulting seriices re

nting to the development, management and protection|of ground-

plater resources and the formulation of workable and cost effec

tive solutions to environmental problems related to ground 

water. 

Geraghty & Miller, Inc.'s staff has worked in a wide vari

ety of geologic settings and has conducted ground-water inves

tigations in 40 states and 30 foreign countries. The firm's 

work includes all major aspects of ground-water management: 

Ground-Water Pollution Investigations and Monitoring Programs 
Ground-Water Exploration and Development 
Ground-Water Resource Management and Planning 
Environmental Impact Assessments 
Deep Well Disposal Programs and Facilities Design 
Ground-Water Modeling Studies 
Expert Testimony 
Mine Related Investigations 
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GROUND WATER POLLUTION INVESTIGATIONS AND 

MONITORING PROGRAMS FOR INDUSTRY 

Geraghty & Miller, Inc. is often called on to assist its 

i ^ cgiients and their legal counsel in establishing the nature and 

probable extent of violations of Federal and state law arising 

from materials handling, storage, and disposal practices that 

may affect ground water quality. 

Geraghty & Miller, Inc. provides a number of diverse serv-

vices to meet the specific needs of its industrial clients: 

Investigation of the origin, areal extent and persistence 
of ground water contamination attributable to the discharge 
of industrial chemicals and wastes. 
> 
Investigation of the migration of ground water contamina
tion from industrial sites. 

Investigation and identification of sources of chemical 
contamination in ground water. 

Development of ground-water monitoring systems at indus
trial waste treatment and disposal sites. 

Identification and evaluation of the hydrological ."iactors 
incident to the siting and operation of industrial facil
ities, power generating stations and waste storage and 
disposal facilities to comply with Federal and state regu
latory requirements designed to protect ground-water 
quality. 

Design and evaluation of abat^ent strategies related to 
the chemical contamination of ground water from various 

. sources. 
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SERVICES TO GOVERNMENT 

Geraghty L Miller, Inc. conducted the first nat^Dnal pro

-am to monitor ground water quality and establish a|data base 

lating to hazardous substances in ground water supplies for 

the U.S. Environmental Protection Agency. 

The firm prepared a Report to Congress on waste disposal 

practices and their effects on ground water. The study was 

sponsored by the EPA as part of its mandated responsibilities 

under the Safe Drinking Water Act. 

Geraghty & Miller, Inc. evaluated the requirements for 

site location and water quality protection at hazardous waste 

disposal facilities to assist EPA in establishing regulatory 

and performance standards. 

Geraghty & Miller, Inc. evaluated the nature and extent 

of the impact of surface impoundments on ground water quality. 

This study was prepared for the EPA and was used in the develop

ment of a system to determine the vulnerability of various hy-

drogeologic environments to contamination from waste storage 

impoundments. 

I . Geraghty & Miller, Inc. prepared three regional studies 

for the EPA which detail ground water pollution problems in 

the northeastern, southeastern, and northwestern United States. 
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The firm prepared a national evaluation of injection well 

practices that will be regulated under the Safe Drinking Water 

Act, including an assessment of the probable effects pjr proposed 
2 
A regulations. 

Geraghty & Miller, Inc. prepared guidance documents for 

the U.S. Environmental Protection Agency on the land disposal 

of solid and residual wastes. 

00^^94-8.. 
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GROUND WATER EXPLORATION AND DEVELOPMENT 

Geraghty & Miller, Inc. has been responsible £©1 the plan-

rS-ng, supervision, and overall management of major gTOund water 

Jtploration and development projects. As part of this work, 

the firm conducts detailed site evaluations, prepares well drill

ing specifications, directs drilling operations, and manages 

complex data-collection and data-evaluation programs. 

Geraghty & Miller, Inc.'s ground water exploration and 

development work includes the assessment of ground water re

sources incident to the construction and operation of major 

industrial facilities, the development of methods for the 

conjunctive use of surface and ground water, and the siting 

and design of high capacity municipal and industrial production 

wells. The firm has conducted a number of major planning 

studies for its industrial clients, including the evaluation 

of ground water availability necessary to support the construc

tion and operation of electric generating facilities and chem

ical complexes. 

Geraghty & Miller, Inc.'s staff has developed a systematic 

approach to geophysical and hydrological evaluation which en

ables the firm to define and evaluate hydrologic and geologic 

conditions at a single site or throughout an entire region in 

an efficient and cost-effective manner. 
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GROUND WATkR RESOURCE MANAGEMENT AND PLANNING 

Geraghty & Miller, Inc. has participated in a nx^er of 

complex ground water planning and management project^ in the 

ited States. 

Geraghty & Miller, Inc. was retained by the Nassau-Suffolk 

Regional Planning Board, Long Island, New York, to develop the 

ground-water policy aspects of its 208 study. The firm partic

ipated in other 208 planning projects conducted by the Middle

sex County Planning Board, New Jersey; the Delaware River Valley 

Regional Planning Commission, New Jersey; and the Westchester 

County Planning Board, New York. 

In 1965, Geraghty & Miller, Inc. developed a management 

plan for surface and ground water use in a 300-square mile 

region of central Connecticut. The firm developed the ground 

water policy components of the State of New Jersey Water Supply 

Master Plan, and is a major participant in the Suffolk County, 

New York, streamflow augmentation project designed to evaluate 

the effects of large scale sewering on ground water levels and 
) 
1 

streamflow. 

! The firm developed an environmentally sound management 

^ plan to meet the long-term water supply needs of the Tampa/ 
5 

» St. Petersburg region in Florid'a which would stabilize falling 

' ground water levels and conserve the region's streams and 
I 

ponds. 
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The U.,S. Corps of Engineers engaged Geraghty & Miller, Inc. 

to design a resource; management plan to ensure the mc^t efficient 

conjunctive use of surface and ground waters in a lai^e area of 
s I 
wgst-central Florida. 
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EN'\'1R0NMENTAL IMPACT ASSESSMENTS 

Since the passage of the National Environmental ̂ o]icy Act 
» 
r 

(REPA) in 1969, tJie 1972 amendments to the Federal Viewer Pollu

tion Control Act, and the USEPA's Hazardous Waste Guidelines 

and Regulations (RCRA, P.L. 94-580), Geraghty & Miller, Inc. 

has been retained to evaluate the impact of current and proposed 

laws and regulations on the availability, development, and qual

ity of ground water and has assisted the Federal government and 

Its industrial clients in preparing guidelines and plans to con

trol industrial waste discharges that may impact ground water 

quality. 

The firm assisted the U.S. Environmental Protection Agency 

in developing strategies to enable the Agency to meet its statu

tory requirements under the Safe Drinking Water Act and, in addi

tion, Geraghty & Miller, Inc. assessed the probable effects of 

implementing EPA proposed regulations to assure compliance with 

the ground-water quality requirements of the Act. Geraghty & 

Miller, Inc. prepared a Report to Congress which identified the 

probable effects of national waste disposal practices on ground 

water quality. 

Geraghty ti Miller, Inc. conducted a natiom.'ide study for 

the National Commission on Water Quality to det<;rmine the pos

sible ground water quality consequences of the land disposal of 

Sludge. 
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O 

The firm has prepared a niunber of other environmenta] assess

ments of major projects including; 
9 

f 
f The environmental effects from construction and?operation 
I of an oil pipeline in Nassau and Suffolk Counties in New 

York. 

The regional impacts of large-scale housing developments 
in Florida. 

The anticipated environmental impacts from land development 
in undeveloped areas in Arizona. 
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GROUND WATER MODELING STUDIES 

i 
Geraqhty & Miller, Inj. has conducted ground watfer model-

r " J 
i^g studies to support the development of ground watdV resource 

management programs. These studies have simulated the aerial 

and temporal effects of various pumping rates and pumping pat

terns on ground water availability and quality to support the 

phased development of major chemical works, power plants, and 

public supply systems. 

Geraghty & Miller, Inc. operates an in-house computer facil

ity in its Syosset, New York, office and, in addition, maintains 

time sharing arrangements with private and university computing 

centers. 
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DEEP WELL DISPOSAL STUDIES 

Geraghty & Miller, Inc. has conducted studies tQ determine 

tJie feasibility of injecting industrial and municipal wastes in-
l 
to deep geologic formations and has developed the design criteria 

for various types of disposal wells. 

The firm is presently completing work on a deep-well dis

posal system as part of a regional water pollution control facil

ity at West Palm Beach, Florida. This facility will dispose of 

44 mgd of treated effluent through five, 24-inch wells drilled to 

3,600 feet. 

Geraghty & Miller, Inc. has completed a feasibility study 
< 

for a proposed disposal well near Orlando, Florida. The lest 

well for this project was drilled to 6,000 feet. 

Other deep well projiects conducted by Geraghty & Miller, 

Inc. include the development of cost and technical data relat

ing to the use of deep wells to dispose of waste water at vari

ous industrial sites and the design of programs to monitor in

jected waste water at various industrial sites in Ohio, Florida, 

Louisiana, Texas, Tennessee and Alabama. 

Geraghty & Miller, Inc. has prepared several reports for 

the U.S. Environmental Protection Agency relating to injection 

well regulations and practices, including an environmental 
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impact statement on the EPA's proposed underground injection 

control regulations. The firm has completed a detailed study 
i 

of current deep well disposal practices, developed guidelines 

fpr deep well construction and testing, and has evaluated in

jection well operations associated with mining activities. 
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MINE-RELATED INVESTIGATIONS 

Geraghty & Miller, Inc. has conducted investigat|ions re-
I 

lated to the availability of process water, dewatering, and 
* « 

the protection of ground water quality incident to mining op

erations. These studies include: 

Mathematical simulation of the effects of mine dewatering. 

Design and supervision of the installation of ground-water 
quality monitoring and protection systems. 

Supervision and preparation of environmental impact analysis 
for phosphate mining in Florida and North Carolina and coal 
mining in Pennsylvania. 

Preparation of operating, closure and post-closure plans 
to protect ground-water quality. 

Preparation of an environmental assessment for the Nuclear 
Regulatory Commission on in situ leach mining of uranium, 
and the development of guidelines to regulate the under
ground injection of solvents. 
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I 

STAFF 

Geraghty & Miller, Inc. has a staff of 70 professionals 

representing the following scientific and technical disciplines: 

Geology Well Design 
Ground and Surface Water Hydrology Mathematical Modeling 
Chemistry Information Transfer 
Geophysics Computer Programming 
Soil Chemistry 

i WATER INFORMATION CENTER, INC. 
(A Geraghty & Miller, Inc. subsidiary firm) 

The Water Information Center, Inc. (WIC) acquires and pub

lishes material relating to ground water resources. It provides 

a clearing house for technical information from published reports, 

books, newspapers, and journals. The company publishes reference 

materials, text books, special reports, atlases, and two semi

monthly reports, the "Water Newsletter" and the "Grounc Water 

Newsletter." 

WIC's specialized data gathering capabilities, and its files, 

library, and publications provide Geraghty & Miller, Ire. with up-

to-date information relating to virtually all aspects cf the firm's 

work. 
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Partial List of Geraghty & Miller, Inc. Clients 

UTILITIES & INDUSTRIES 

^lied Chemical Corp. 
Alumina Partners of Jamaica 
AMAX Specialty Metals Co., Inc. 
American Can Company 
American Cyanamid Co. 
American Petroleum Institute 
American Standard, In 
American Telephone & Telegraph Co. 
Armstrong Cork Co. 
BASF Systems 
Bethlehem Steel Corp. 
Biocraft Laboratories Inc. 
Borwning-Ferris Industries 
Buckeye Cellulose Corp. 
Campbell Soup Co. 
Caterpillar Tractor Co. 
Central Illinois Public Service Co. 
Cincinnati Gas & Electric Co. 
Cities Service Co. 
Colgate-Palmolive Co. 
Columbia Carbon Corp. 
Columbia LNG Corp. 
Connecticut Light & Power Co. 
Connecticut Water Co. 
Consolidated Cigar Corp. 
Container Corporation of America 
Crown Zellerbach Corp. 
Culligan, Inc. 
Dayton Power and Light Co. 
EI DuPont DeNemours & Co. 
Esso Production Research Co. 
Fedders Corp. 
Florida Power Co. 
FMC Corp. 
GAC Utilities, Inc. 
General Development Utilities 
General Electric Co. 
B.F. Goodrich Chemical Co. 
W.R,. Grace & Co. 
Great Bear Spring Co. 
Grumman Aerospace Corp. 
Heli-Coil Corp. 
Hooker Chemical & Plastics Corp. 
IBM Corp. 
ICI-United States, Inc. 
ITT Community Development Corp. 

Kimberly-Clark Cbrp. 
Levitt & Sons, Inc. 
Lilly Industrial Coatings, Inc. 
Lily-Tulip Co. 
Thomas J. Lipton, Inc. 
Long Island Lighting Co. 
Masonite Corp. 
Mobil Chemical Co. 
Monsanto Co. 
National Gypsum Co. 
National Starch & Chemical Corp. 
Northville Dock & Pipe Line Corp. 
Pennsalt Chemicals Corp. 
Pepsico, Inc. 
Pfizer International, Inc. 
Phillips Petroleum Co. 
PPG Industiies, Inc. 
Pratt & Whitney, Inc. 
Proctor & Gamble Co. 
Pureland Water Co. 
Rockresorts, Inc. 
Rollins Environmental Services 
St. Regis Paper Co. 
Sobering Corp. 
Schlitz International, Inc. 
P.J. Schweitzer - Division of 

Kimberly-Clark Corp. 
Sears Roebuck & Co. 
Shell Oil Company 
The Sherwin-Williams Company 
Singer Company 
Sohio Natural Resources Co. 
Sperry Rand Corp. 
Stauffer Chemical Corporation 
Sun Oil Company 
Syntex Corp. 
Texaco, Inc. 
Toyota Motor Distributors, Inc. 
Transcontinental Gas Pipeline Corp. 
Union-Camp Corp. 
UniRoyal, Inc. 
The United States Time Corp. 
Velsicol Chemical Corp. 
R.D. Wood & Co. 
Worthington Corp. 
Xerox Corp. 

0Cr^96O 



Gerjs:ihi\ 6i Millci. Inc 

CONSULTING FIRMS 

Anderson-Nichols & Company 
Bechtel Corporation 
Sidney B. Bowne & Son 
Camp, Dresser, & McKee, Inc. 
Catalytic, Inc. 
donnell Associates, Inc. 
William F. Cosulich Associates 
Daniel Construction Co. i 
The DeLeuw, Cather Organization 
Ford, Bacon & Davis Engineers 
Gannett Fleming Corddry & 

Carpenter, Inc. 
General Electric - TEMPO 
Havens & Emerson, Ltd. 
Hazen & Sawyer, Inc. 
Hudson Institute 
Hydrotechnic Corporation 
INTECSA 
King & Gavaris Consulting 

Engineers, Inc. 
Charles Luckman Associates 

Madigan-Praeger, Inc. 
CE Mag.uire & Associates, Inc. 
Metcalf & Eddy 
The Mitre Corporation 
Parsons Brinckerhoff Quade & 

Douglas 
Malcolm Pirnie, Inc. 
Robert and Company Associates 
Ross, Saarin, Bolton & Wilder 
Roushey Smith & Miller 
Sasaki, Dawson & DeMay Associates 
Smith & Gillespie Engineers, Inc. 
Stone & Webster Engineering Corp. 
United Engineers & Contractors Inc, 
VTN Inc. 
Wehran Engineering 
Weston & Sampson 
Roy F. Weston Inc. 
Wilsey & Ham 
Woodward-Clyde Consultants 

PUBLIC AGENCIES, PRIVATE ORGANIZATIONS AND MUNICIPALITIES 

Agency for International 
Development 

Amherst, Massachusetts 
Anastasia Sanitary District, 

St. Augustine, Florida 
Cape May County, New Jersey 
The City of New York 
Clearwater, Florida 
Columbia University 
Connecticut Board of Fisheries 

& Game 
Connecticut Water Resources 

Commission 
County of Westchester, New York 
Darien, Connecticut 
Delaware Geological Survey 
Dover, Massachusetts 
East Orange, New Jersey 
Fort Walton Beach, Florida 
Hartford, Connecticut 
Jackson, Mississippi 
Johns Hopkins University, 

Laurel, Maryland 
Miami Conservancy District 

of Ohio 

Nansemond County, Virginia 
Nassau-Suffolk Regional Planning 

Board, New York 
National Audubon Society 
Newark, Delaware 
New Jersey Department of Environ

mental Protection 
New York State Department of En- ' 

vironmental Conservation 
Pima County, Arizona 
Puerto Rico Water Resources Authorit 
Rhode Island Water Resources Board 
St. Lucie Board of County Commis

sioners, Florida 
Sarasota, Florida 
Servicio Geologico de Obras Publicas 

(Spain) 
Southwest Florida Water Management 

District 
Springfield, Massachusetts 
State of New York Department of Law 
The United Nations 
U.S. Corps of Engineers 
U.S. Environmental Protection Agency 
U.S. Nuclear Regulatory Commission 
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Gi-rajilviN iV: MiHcr, Inc 

PUBLIC AGENCIES, PRIVATE ORGANIZATIONS AND MUNICIPALITIES 

University of Louisville, Kentucky 
Vero Beach, Florida 
Vigo County, Indiana 
West Coast Regional Water Supply 
" Authority 
West Palm Beach, Florida 
Westfield, Illinois 
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(.iera^liu tV: Mille-r. Iiic 

PRINCIPAL OFFICES 

SYGSSET, NEW YORK 

68010 Jericho Turnpike 
Syosset, New York 1179 

Mr. David W. Miller (515) 921-6060 

ANNAPOLIS, MARYLAND 

703 Giddings Avenue 
Suite M-5 
Annapolis, Maryland 21401 

Mr. James J. Geraghty (301) 268-7730 

TAMPA, FLORIDA 

139'02 North Dale Mabry Highway 
Post Office Box 271173 
Tampa, Florida 33688 

Mr. Peter J. Schreuder (813) 961-1921 

WEST PALM BEACH, FLORIDA 

1675 Palm Beach Lakes 1 oulevard 
Suite 404 
West Palm Beach, Florida 33401 

Mr. Vincent P. Amy (30J) 683-3033 

HARTFORD, CONNECTICUT 

36 Woodland Street 
Hartford, Connecticut 06105 

Mr. William Bois (2^03) 522-5999 

SUBSIDIARY 0RGANIZATI•0^ 

Water Information Center, Inc. 
6800 Jericho Turnpike 
Syosset, New York 11791 

Mr. Fred Troise (516) 921-7690 
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0MB Approval No. 2n - R 02:ui 

STANDARD 
FORM (SF) 

254 
ArrNiier:t-Engincer 
and Related Services 
Questionnaire 

1. Firrti Name / Busint-ss Address:' 
GERAGHTY S MILLER, INC. 
North Shore Atrium 
6800 Jericho Turnpike 
Syosset, New York 11791 

la. SubmiUaiisfor • Parent Company Branch Ollice 

2. Year Present Firrti 
Establishcd-

1957 

3. Date Prepared 

December 17, 1?7; 

4. Typie of Ov/nership: 
4a Minority Owrned • yes I'i no 

5. Name of Parent Company, If any: 

As above 

5a. Former Firm Name(s), if any, and Yiearfs) Established: 

N/A 

6. Names of not more than Two Principals to Cori'tact: Title / Telephone 

1) James J. Geraghty, President, (301) 268-7730 
2) David W. Miller, Secretary-Treasurer, (516) 921-6060 

7. Present Offices: City / State / Telephone / No. Personnel Each Office 

Office Telephone 

7a. Total Personnel __20_ 

No. of Personnel 

Annapolis, MO 
Syosset, NY 
Tampa, FL 
West Palm Beach, FL 
Hartford, CT 

(301) 268-7730 
(516) 921-6060 
(813) 961-1921 
(305) 683-3033 
(203) 522-5999 

7 
38 
14 
10 

1 

70 

8. Personriel by Discipline: 
15 Administrative 

Architects 
. Chemical Engineers 
. Civil Engineers 
. Construction Inspectors 
. Draftsrtien 
. Ecolpgists 
. Economists 

. Electrical Engineers 

. Estimators 

_L 
Geologists 

20 Hydrologists 
Interior Designers 
Landscape Architects 

. Oceanographers 

. Planners: Urban/Regional 

. Sanitary Engineers 

. Soils Engineers 

. Specification Writers 

1 Soils Chemist 
3 Computer^. Modelers 
1 Well Drilllno Soecialist 

X 
. Mechanical Engineers 
. Mining Engineers , 

. Structural Engineers 

. Surveyors 

. Transportation Engineers 

1 Water Resource Admin. 
"THydrologic Technician 
2 Geophysicists 

9. Summary of Professional Services Fees 
Received: (insert Index number) 

Direct Federal contract work, including overseas 
All other domestic work 
All oltior foreign work* 

19J^ 

L^st 5 Years (most recent year first) 

19 4 1921 
2 

19_Z^ 

IT 
-r 

T 
1 

•Finns inicrcsfpd in foreign work, but without such experience, check here- •. 

Ranges ol Professional Services Fees 

1. 
2. 
3 
4. 
5 
•6 
7 
B 

LesithanSIOO.OOO 
$100.00010 $250,000 
$250,000 to $500,000 
$500,000 to $ I million 
$1 rnillion lo $2 million 
$2 million lo $5 million 
$5 million lo $10 million 
$10 million or grealer 

SlKiiliirit fom JSI Ji'if I9'5 



•7tofi. -irrr, 

Profile 
Code 

1) 020 
2) 099 
3) HA 
A) 096 
5) 05'* 
6) 033 
7) 026 
8) 067 
9) 115 

10) 

ajoc-

Number of 
Projects 

3 
to 

ti 
1 
2 
1 
2 
2 

"erio" " jsl • ^rs 

Total Gross Fees 
(In thousands) 

$1180 
$809 
$2.3 million 
$260 
$10'« 
$ 55 
$315 
$ 85 

% Profile 
Code 

11) 
12) 
13) 
14) 
15) 
16) 
17) 
IB) 
19) 
20) 

Number of 
Projects 

Total G 
(in thou jsBhds 

oes 
ds) 

Profile 
Code 

21) 
22) 
23) 
24) 
25) 
26) 
27) 
28) 
29) 
30) 

Numtxar of 
Projects 

Total Gross Fees 
(in thousands) 

11. Project Examples, Last 5 Years 

Profile 
Code 

..p.. ..Q.. 
"JV; or "IE- Project Name and Location Owner Name and Address 

Cost of Work 
(in thousands) 

Completion 
Date 
(Actual or 
Estimated) 

1 

020 
Availability of ground water in the 
Southereastem Virginia Qround Water 
Management Area 

Eugene A. Sindia, Virginia State Water 
Control Board, 28? Pembroke 11, 
Virginia Beach, VA 23^62 

$75 1979 

920 
2 Four River Basins Area Water Resource: 

Management Study, West Central Florldc 
George Mansch, Dept. of the Army, Corps 
of Engineers, Jacksonville District, 
Jacksonville, Florida 32201 

$108 1977 

099 
3 Waste Disposal Practices and their 

effects on ground-water* (national). 
Report to Congress of the United State 

Thomas Belk, U.S. Environmental Pro
tection Agency, Office of Drinking Water 

jfjOl M St., S.W., Washington, D.C.20'»60 
$250 1976 

099 
Ground-waher/surface-water protection 
requirements for hazardous waste 
management facilities (nationwide) 

5 HydrogeologIc Investigations and 
modeling of aquifer responses, 
Jamesport, N.Y. 

Lawrence Weiner, U.S. Environmental 
Protection Agency, Office of Drinking 
Water, i»01 M St., S.W., Washington ,D. C. 
20^160 

$222 1978 

llA 
J. P. Carney, Long Island Lighting Co., 
Jamesport Nuclear Power Station, 175 £• 
Old Country Road, Hicksvllle, NY 11801 

$85 1977 

020 
6 Ground-water Problems in the North

western, Southwestern and Northeast
ern United States (27 states) 

Marion R. Scaif, U.S. Environmental 
Protection Agency, Robert S. Kerr Water 
Resources Research Center, Ada, OK lii82[ 

$218 1976 

cau 

O 096 

^ 5^. 

Feasibility of deep-well disposal 
of advanced treated waste water. 
Orange County, Florida 

Richard Shanklin, Jr., VTN Inc., 712 
West Gore Street, Orlando, Florida 3?805 $300 1976 

Slorvlmrt Ton" It.'v 



096 c 
Pe-><'Si 1 i i-w of wr'^dls^^'al 
power-plant wastes, Jafi^iilTeT 
FL MO 6I1IOI ^ 

Connecticut Water Company 
P.O. Box 511 
Clinton, Connecticut O6I1I3 

•B^nn i 
. $800 

$100 

$100 

n mo 
1978 

On Going 

1978 

1 111 p Connecticut Water Co. Development 
of Public Water Supplies 

MO 6I1IOI ^ 

Connecticut Water Company 
P.O. Box 511 
Clinton, Connecticut O6I1I3 

•B^nn i 
. $800 

$100 

$100 

n mo 
1978 

On Going 

1978 

Mil p Technical support £ evaluation of 
Injection well practices (nationwide) 

Thomas E. Belk, Office of Water Supply, 
U. S. Environmental Protection Agency, 
Washington, D.C. 20460 

•B^nn i 
. $800 

$100 

$100 

n mo 
1978 

On Going 

1978 

l|l| p Ground-water Exploration £ Development 
RInguskId , Ireland and San Paulo, 
BrazI1 

Pffier International, Inc. 
235 East 42nd St. 
New York, NY 10017 

$56 1972 

020 c Ground-water Environmental Assessment 
Proposed East Coast Refinery Site 

Shell on Co. 
95 Commercial St. 
Plalnvlew, New York II803 

$50 1972 

I |1| c Polluted Ground Water: Some causes, 
effects, controls, and monitoring 
(nationwide study) 

R. N. TInlen 
General Electric TEMPO, General Account
ing Drawer 22, Santa Barbara, Cal 93102 

$83 1973 

nil c 

R. N. TInlen 
General Electric TEMPO, General Account
ing Drawer 22, Santa Barbara, Cal 93102 

$83 1973 

nil c Ground-Water Evaluations for proposed 
XEROX £ AHAY Industrial sites, 
Greenwich, Conn. 

Charles Luckman Associates 
521 Fifth Ave., New York, NY 10017 $56 1972 

05I1 p 

Charles Luckman Associates 
521 Fifth Ave., New York, NY 10017 $56 1972 

05I1 p Great Neck £ Port Washington Sewer 
District, Ground-water Study, Nassau 
County, N.y. 

• 
Wm. S. Cosullch Associates 
IjOO Crossways Park West, Plaza Bldg. 
Woodbury, New York 11797 

$20 1972 

033 p 

• 
Wm. S. Cosullch Associates 
IjOO Crossways Park West, Plaza Bldg. 
Woodbury, New York 11797 

$20 1972 

033 p 
Investigation of the Impact and use 
of surface Impoundments for waste 
disposal In the U.S. ' 

Thomas E. Belk, Office of Water SuppTy-, 
U.S. Environmental Protection Agency, 
Washington, D.C. 20460 

$260 1978 

026 c 

Thomas E. Belk, Office of Water SuppTy-, 
U.S. Environmental Protection Agency, 
Washington, D.C. 20460 

$260 1978 

026 c Environmental Impact Statement for 
CPA's Underground Injection Regulation 
(natlonwide) 

E. L. Hockman, U.S. Environmental Pro
tection Agency, Office of Drinking Waterj 
401 M St., S.W., Washington, DC 20460 

$85 197b 

033 

0 

c 

E. L. Hockman, U.S. Environmental Pro
tection Agency, Office of Drinking Waterj 
401 M St., S.W., Washington, DC 20460 

$85 

033 

0 

c Installation of brine well for desal
ination plant In Virginia Beach, 

- Vlralnla 

Fred Swats, Wiley £ Wilson, Inc., 2310-
Langhorne Road, Lynchburg, VA 24501 $55 1979 

0 
vO 
ON 
ON 

WWW V • • V ^0 

Fred Swats, Wiley £ Wilson, Inc., 2310-
Langhorne Road, Lynchburg, VA 24501 $55 1979 

0 
vO 
ON 
ON 

Environmental Impact of Phosphate 
Mining In Central Florida 

Wl11 lam Underwood, Texas Instruments,Inc 
p 0. Box 5621, MS 949, Dallas, TX $49 1978 

I 

f-



I 
67 P 

Ground -water elements of in-situ 
leacii mining of uidnlimi^^^ttunwidt:/ 

Glenn Terrv. U.S. Nuclear Reouiatorv 
Coiiiiiissioii \NMS.^^^Wa3ii 1 iigtoii, DC *.'\Kf55 '—9112™ • 

1 

(67 P 
21 Ground-water pollution from east

ern underground coal mines, Eastern 
U.S. 

Edward Bates, U.S. Environmental Pro
tection Agency, Industrial Environmental 
Research Laboratory, Cincinnati, OH 

$203 1979 

196 C 
22 Feasibility of deep-well disposal of 

power-plant wastes, Gainesville, PL 
William T. Shefchik, Bums and McDonnell 
IfSO East 63rd Street, Kansas City, MO 
eiiliil 

$800 1978 

)96 C 
23 Injection of treated sewage. City of 

West Palm Beach, Florida. 
J. H. Weaver, Robert £ Company Assoc., 
2250 Paliii Beach Lakes Blvd., West Palm 
Beach, Florida 33'tOl 

$1|00 1978 

)99 

. 

P 
Hydrogeologic Investigation of the 
St. -Lucie Cointy Sanitary Landfill, 
St. Lucie, Florida 

Andrew Heiseth, Board of County 
Commissioners, P.O. Box 700, Ft. Pierce, 
FL 33'»50 

0
0

. 

1977 

n't 

n't" 

P 
25 Evaluation of ground-water conditions 

at Deimarva Power £ Light Company's 
Vienna, Maryland, site 

j". J. Lentz, Applied Physics Laboratory, 
John's Hopkins University, Johns Hopkins 
Rd., Laurel, MD 20010 

$ 55 1979 n't 

n't" P 

P 

26 Ground-water exploration and develop
ment, Aquirre and Macana Power Gen
erating Stations, Puerto Rico 

Puerto Rico Resources Authority 
P.O. Box 11267 
San Juan, Puerto Rico 

$237 1973 

197i» n't 

P 

P 
Ground-water exploration and testing, 
Vernaweii field, Sarasota, Florida 

John Coiyer, Smith G Gillespie Eng.,Inc. 
P.O. Box iOliS 
Jacksonville, FL 32201 

$ 50 

1973 

197i» 

H5 C 
*. 

26 Regional water supply sources and 
post 1980 needs study. West-central 
Florida 

Ross, Saarinen, Bolton & Wilder, inc. 
1321 U.S. Hwy. 19 South, Suite 503 
Clearwater, FL 33516 

$ 70 1977 

1978 115 P 
29 Public water supply, Norwood, 

Massachusetts 
Townhai1 
Norwood, MA 02072 $ 15 

1977 

1978 

. O 
o 

30 

7. TfJO 

llgnnlu 

<CTOQotni >3 ^ sMfomcnt of facts 
OS. ^ William J.Seevers, Vice President 

\J -• TypedNanto andTlllo: 

Date* 
12/17/79 

Pr«*cribMlPrOSArKi Prec HAO ('icrr.ii 1( ^ 
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Henningsorif Duifham & Richardson, Inc. 

Capabilities 
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n H 

The headquarters building of Hen-
ningson, Durham & Richardson houses 
more than 400 persons who provide 
clients with total in-house services in 
architecture, engineering, systems, plan
ning, and science research The 
building's three basic materials, earth, 
concrete and glass, were used to 
establish the design principles as a 
natural expression of its sloping site 
The interior of the office contains ap
proximately 80,000 square feet on six 
floors and incorporates some of the 
most modern office facilities available 

000969 



HDR Place 
HDR's home office is a modern facility 
designed specifically to enable the firm's 
architects, engineers and support per
sonnel to provide efficient and creative 
professional services. Professionals 
have instant access to computer ter
minals with a complete on-line battery of 
design programs, as well as conven
iences including nationwide WATS lines, 
telecopiers, total In-house graphic design 
and printing capabilities, and a fleet of 
corporate aircraft that enable them to 
maintain accurate and instant com
munication with each of the firm's of
fices and any project site 



•I'.: 
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Pfeifer and Shultz/HDR 
300 Parkdale Building 
5401 Gamble Drive 
Minneapolis, Minnesota 55416 

Under the leedership of Phil Fuller, 
P.E., P&S/HDR provides total engineer
ing and support services for the 
generation, transmission, distribution 
and end use of energy by applying both 
conventional methods and such in
novative techniques as the use of 
wood, wood products and other refuse 
derived fuels to generate both steam 
and electrical power. 
With more than 34-years of both power 
and general engineering experience at 
their command, the professionals at 
P&S/HDR also offer conmleta services 
in architecture; envi0BQ)arteitraK pivil, 
industrial and transportation engi
neering; resource recovery; plan
ning; systems; and ecosciences. 



V. 

''f% 
' _,2Sdh 

P&S/HDR, Inc. 
Minneapolis, Minnesota 

Capabilities have been developed over 
the years to enable P8ES/HDR to assist 
industrial, institutional and steam/elec
tric utility clients in all phases of their 
energy projects, from feasibility and 
planning studies, site selection and 
alternate fuels analyses, through com
plete engineering design, construc
tion and operation. 
P&S/HDR's extensive experience in co-
generation and coal and waste burning 
steam generators combines with their 
pollution control engineering expertise 
to meet clients' needs for the planning 
and design of environmentally and 
economically sound energy generation, 
transmission and distribution systems. 

/ 
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Architecture Interiors Health Care 

HDR 
Henningson. Durham S Richardson 

X 
X 
X 

HDR has twelve specialized fields of 
service, as listed above These areas 
are complementary of each other, giving 
clients on any project access to special
ists in all of these fields 

Each specialized area employs pro
fessionals and technical personnel 
capable of accomplishing all aspects of 
a project including project management, 

planning, design and construction ser
vices Each client working with HDR 
thus has the advantage of the firm's 
complete in-house services, organized 
to serve the client on a close, personal 
basis anywhere in the nation 
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Architecture Architectural programming, physical/ 
functional evaluation, master planning, 
interior design/space planning, equipment/ 
materials handling, landscaping, value 
engineering, lifecycle costing, energy 

conservation and complete architecture 
and engineering design services for com
mercial, industrial, educational, health care 
and justice facilities 

Health Care Complete architectural/engineering 
planning and design services for replace
ment, additions and renovations of acute, 
general and primary care hospitals. 

geriatric care, psychiatric care and 
chemical dependency units, ambula-
toriums, physicians' office buildings and 
parking garages 

Justice Facilities Statewide planning studies, institutional 
master planning, facilities programming, 
design of correctional and detention 

facilities, county jails, county and city police 
facilities, court and judicial administration 
complexes 

Industrial f^anufacturing plants, warehouses, of
fices, power plants, wastewater treatment 

plants, air quality studies, site engineering 
and process support engineering 

Interiors Complete interior design, space plan
ning, color selection, selection and design 
of furniture and furnishings for health care 

facilities, offices, schools, iianks, clubs and 
restaurants 

Environmental Master planning municipal and in
dustrial water and wastewater systems, 
design of water treatment plants, pump
ing stations, storage reservoirs, water 

mams, water rates, wastewater treat
ment facilities and sanitary sewers, con
struction management, operation man
uals, operator training and plant start-up 

Civil Works/ 
Water Resources 

Urban drainage, dams and water con
trol projects, hydrologic. hydraulic and 
flood studies, regional water resources 

planning, irrigation, ports and harbor 
facilities 

Transportation Transportation planning, traffic 
engineering, parking studies, transit studies, 
highway corridor and functional studies, 
land development, flood control, design of 

rapid transit systems, highways, airports, 
bridges, municipal street improvements, 
railroads 

Power & Energy Power supply planning and systems 
studies, feasibility and rates analyses, site 
and right-of-way selection, power plant, 
transmission line and substation design in
cluding gas turbine and diesel installations, 
alternate fuels analysis including fossil fuels. 

solid waste and wood, fuel handling, waste 
storage and transportation, energy 
management/conservation, air and water 
pollution control systems, regulatory agen
cy permits 

Solid Waste/ 
Resource Recovery 

Solid waste and hazardous waste 
studies, facility procurement by conven
tional A/E and full service RFQ-

RFP, energy management and alternate 
energy source studies, retrofit and design, 
sanitary landfill design 

Sciences Environmental baseline studies, impact 
analyses and reports, siting studies, en
vironmental monitoring, 316 (a) and (b) 
demonstrations, socioeconomic studies. 

computer simulation, special technical 
studies, local and regional land use plan
ning, research and new technology studies 

Systems Computer systems analysis, design 
and implementation, hardware evaluations. 

business, scientific, engineering, 
geoprocessing and graphics applications 

Office Locations 
00974 



10. Profile of Firm's Project Experience, Last 5 Years 

Ki 

Profile 
Code 

006 
Oil 
019 
029 
032 
033 
039 
0«2 
046 
048 

NumtMrof 
I Projects 

18 
75 

200 
25 
25 
22 
7 

10 
130 
75 

Total Gross Fees 
(in thousands) 

1,000 
3,350 
2,750 
2,500 

350 
6,000 
1,500 
1,500 
7,500 

30,000 

I Profile 
Code 
050 
052 
054 
055 

. 057 
058 
072 

'3- 079 
19) 083 
20) 084 

T'l 

Number of 
Projects 

5 
100 
30 
120 
5 
30 
25 
30 

375 
24 

! Total Gross 
I (in thousands) 
I 500 
I 7,000 
I 1,500 

1,500 
500 

3,000 
2,500 
1,280 
4,500 
1,800 

Profile 
Code 

21. 087 
22 . 090 
?3. 092 
24. 096 
25) 098 
26) 099 
27) 102 
28) 107 
29) 114 
30) 115 

Number of 
Projects 

25 
60 
25 
200 
23 
25 
41 
125 
18 

180 

Total Gross Fees 
(in thousands) 

3,500 
4,000 
2,000 
25,000 

500 
600 

1,500 
3,500 
1,500 
5,000 

11. Project Examples, Last 5 Years 

noTiis 
Code 

..p.. ..Q.. 
••JV"or"iE" Project Name and Location Owner Name and Address 

Coat of Work 
(in thousands) 

Oomplatidh 

SSLrior 
.Estimated) 

006 P 
1 

Rlverton Airport Expansion-Phase I 
Riverton, Wyoming 

City of Riverton 
Riverton, Wyoming 2,500 1979 

Oil P 
2 Sloway, Clark Fork River Twin 

Bridge Structures, Design 
Superior, Montana 

Montana State Highway Commission 
Helena, Montana 3,000 1978 

019 C 
3 Land Use Data & Storm 

Water Runoff Management 
System, Pinellas County, PL 

Pinellas County 
Clearwater, Florida 46,000 1979 

029 P 
4 College of Health Sciences, 

King Abdulaziz University 
Teddah, Saudi Arabia 

King Abdulaziz University 
Teddah, Saudi Arabia 1,900,000 1984 

032 P 
5 Pacific Science Center, Phase I 

Conservation, Research, Develop
ment & Demonstration Program 

Seattle City Light 
Seattle, Washington 500 1978 

033 P 
6 City of Los Angeles Wastewater 

Facilities Plan, Environmental Impact 
Report and Environmental Impact 
Statement 

City of Los Angeles 
Los Angeles, California 855 1977 

& 
O 
o 
>^39 P 

7 
Nebraska State Office Building 
Parking Garage 
Lincoln, Nebraska 

City of Lincoln 
Lincoln, Nebraska 2,100 1977 



5. Name of Parent Company, if any: 

HDR, Inc. 

5a. Former Firm Name(s), if any, and Year(s) Established: 

Henningson Engineering Company 1917-1930 
Henningson Engineering Company, Inc. 1930-1951 
Henningson, Durham & Richardson, Inc. 1951-Present 

6. Names of not more than Two Principals to Contact: Title / Telephone 

1) . Larry N. Hawthorne, Vice President...Architecture...(102) 399-1215 
2) William B. Preston, Vise President...Engineering...(102) 399-1211 

STANDARD 
FORM (SF) 

254 
Architect-Engineer 
and Related Services 
Questionnaire 

0MB Apprw^TW. 2afSlf023^*^ 

1 Firm Name / Business Address 

Henningsori, Durham & Richardson, Inc. & Affiliates 
Indian Hills Drive 

Omaha, Nebraska 6811^1... Phone: (W2) 399-1000 

la. Submittal is for • Parent Company • Brancti Office x Entire Corporation 

2. Year Present Firm 
Established: 

191L 

3 Date Prepared 

-n/79 

4. Type of Ownership: Corporation 

7. Presertt Offices: City/State/Telephone/No. Personnel Each Office 

Alexandria, VA...(703) 683-3f00 / 22 
Atlanta, GA...«^0<^) 892-0772 / 6 
Charlotte, NC...(70'i) 36if-1800 / 36 
Chicago, IL...(312) 297-1708 / 3 
Dallas, TX...(2If|) 718-6351 / 32 
Denver, CO...(303) 861-1300 / 11 
Helena, MT...(106) 112-7100 / 6 
Minneapolis, MN...(612) 511-7711 / 62 

7a Total Personnel. 887 

New Orleans, LA...(501) 525-1111 / 22 
Norfolk, VA...(801) 161-6351 / 1 
Omaha, NE...(102) 399-1000 / 103 
Pensacola, FL...(901) 132-2181 / 10 
Phoenix, AZ...(602) 261-0731 / 33 
Santa Barbara, CA...(805) 965-5211 / 95 
Seattle, WA...(206) 682-9000 / 12 
Washington, DC/Chevy Chase, MD...(301) 657-1780 / 10 

8. Personnel by Discipline: 
1S8. Administrative 
120. Architects 
—L Chemical Engineers 
95 Civil Engineers 

-2Z^ Construction Inspectors 
103 Draftsmen 
.20. Ecologists 
—L Economists 

11 Biologists 
-31 Electrical Engineers 

Estimators 
J Geologists 

-10 Hydrologists 
—8 Interior Designers 

2 Landscape Architects 
56 Mechanical Engineers 

Mining Engineers 

2 Sociologists 
—Z Ooeanographers 

6. Planners: Urban/Regional 
-62. Sanitary Engineers 

JL Soils Engineers 

5 Equipment Soecialists 
5 Accountants 

-1 Specification Writers 
-38. Structural Engineers 
JJ. Surveyors 
JJ. Transportation Engineers 

6 Computer Operators 
2 Industrial Engineer 
1 Lawyer 

27 Systems /"inalvsts, _ 
16 Artists / Writers 

1 Physician 

9. Summary of Professional Services Fees 
Received: (insert index number) 

C^irect Federal contract work, including overseas 
^^11 other domestic work 
^^11 other foreign work* 
^Firms interested in foreign work, but without such 

Last 5 Years (rhost recent year first) 

19 /« 
6 

1Q // 

6 
19 /b 19 

1 
1Q 

3 1 
8 8 8 8 8 
1-• 1— 1— —1- —1-

Ranges of Prafsssional Servless Feet 

1 Lan than 4100.000 
2. $100,00016 $250,000 
3. $250,000 to $500,000 
4. $500 000 to $1 million 
5 $1 millior. to $2 million 
6 $2 million to $5 million 
7 $5 million to $10 million 
8 $10 million or greater 
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1 
1 P 
1 

1 

• 800' Pier & R/0 Ramp, rPaesign 
Wilmington, North Carolina 

North Carolina nWs Authority 
Wilmington, North Carolina 

7,000 ! 1980 

'~0U6 
1 

P - 1^90 Freeway Design 
Seattle, Washington 

1 

Washington Statf Department 
of Transportation ; 
Olympic, Washington j 

175,000 
1 

1 ! 
1 

~Mo 

' Ois ; p " 

1 

Design of 176-bed addition & 
remodeling, psychiatric facility 
Abbott-Northwestern Hospital 
Minneapolis.. Minnesota. 

11 
Multifamily Housing Project 
Bremerton, Washington 

Abbott-Northwestern 
Hospital Corp. 
Minneapolis, Minnesota 

•"23,300 1980 

050 p 

Design of 176-bed addition & 
remodeling, psychiatric facility 
Abbott-Northwestern Hospital 
Minneapolis.. Minnesota. 

11 
Multifamily Housing Project 
Bremerton, Washington 

Dept. of the Navy, Naval Facilities 
Engineering Command, Western Division 
San Bruno, California 

7,800 1976 

052 p Air Products, Inc. 
PVC Plant Expansion 
Pensacola, Florida 

! Air Products, Inc. 
1 Pensacola, Florida 

10,000 1976 

05if p 13 Wastewater Abatement Program 
Design & Construction Supervision 
Omaha, Nebraska 

i Allied Chemical, Inc. 
Agricultural Division 

j Omaha, Nebraska 
2,000 1978 

055 p '4 Guarantee Mutual Insurance 
Executive Offices, Interior 
Design, Omaha, Nebraska 

j Guarantee Mutual Insurance 
' Company, Omaha, Nebraska 
1 

1 

Confidential 1978 

057 3V 

1 

15 Pensacola County Judicial Center 
Pensacola, Florida 

1 

Escambia County Board of Comm. 
, Escambia County Courthouse Annex 
' Pensacola, Florida 

3,500 1978 

058 
1 

1 

""3V" 

1 

ifi Ambulatory Care & Research Facility 
Design 
Bethesda, Maryland 

! National Institutes of Health 
1 Bethesda, Maryland 
! 

120,000 1980 

072 i 

1 

1 " P " 
' 1 

Finance & Accounting Center 
Lowry Air Force Base 
Denver, Colorado 

j Omaha District 
Corps of Engineers 
Omaha, Nebraska 

20,350 1976 

079 "jv'~ ^ ; 1^ Trident Support Site Master Plan 
1 Bangor, Washington 

OICC-Trident, Naval Facilities 
Engineering Command, Dept. of the 

j Navy, Washington, D.C. 

Public Utilities Commission 
Rochester, Minnesota 

2,500 
(study) 

197 

1J0X3 
O 
O 
VO 

p 19 60 MW Plant Addition, Retrofit, 
Turbine, Substation Design and 
Supervision. Rochester, Minnesota 

OICC-Trident, Naval Facilities 
Engineering Command, Dept. of the 

j Navy, Washington, D.C. 

Public Utilities Commission 
Rochester, Minnesota 

16,083 1976 
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P 
1 20 
1 North Carolina Medium-^®irity 

Institutions, Design, 
Salisbury, North Carolina 

North Carolina Dep^pment of 
Corrections 
Raleigh, North Carolina 

1 

13,518 

1 
[ 

1978 

087 P 
: 21 

Rapid Transit Facilities Washington Metropolitan Area 
Section D-8, Design transit Authority 
Washington, D.C. Washington, D.C. 

34,000 
i 

1978 

090 P 

1 
L . 

?2 Design of 2,000 ton/day Solid 
Waste Processing Plant, 50MW 
Steam Power Plant & 5 transfer 
stations, Norfolk, Virginia 

Southeastern Public Service 
Authority of Virginia 
Norfolk, Virginia 

' 130,000 1983 

092 
-

1 

1 
1 

r'3 Flood Control Plan, Phase IT 
Timber Creek 
Lewisville, Texas 

City of Lewisville 
Lewsiville, Texas 

1 

1,750 ! 1976 
1 

1 i 
096 p 24 Wastewater Treatment Plant 

Design and Supervision 
Papio Creek, Omaha, Nebraska 

City of Omaha 
Omaha, Nebraska 47,500 1976 

098 

1 

p 

1 

L 
i P 

1 i 
1 i 

c'5 Hydronic Solar Heating System 
Municipal Complex 
Wheatridge, Colorado 

City of Wheatridge 
Wheatridge, Colorado 1,600 1978 

j 
099 • ; 

1 
1 

p 

1 

L 
i P 

1 i 
1 i 

1-6 

1 

State of Michigan 1978 State 
Solid Waste Management Plan 
State of Michigan 

mm mm ^m — mm mm m 

State of Michigan 
Dept. of Natural Resources 
Lansing, Michigan 

351 
(study) 

1978 

102 r'p""i .V Resident ral subdivisioTi, Water,— 
Sewer, Land Planning, Platting, 
Grading, Design of 7,000 acres. 
Sun City & Sun West, Arizona 

Del Webb Development Corp. 
Phoenix, Arizona 

1 
48,000 

1 

Ongoing 
1 

107 " - p 
28 ~NortTvnWrthwesf Expressway, 

I-S80, Location Corridor Study. 
Omaha, Nebraska 

Nebraska Department of Roads 
Lincoln, Nebraska 

500 
(study) 

1976 

114 p 
29 

Study of hreshwater Needs of Fish 
& Wildlife Resources in the Nueces-
Corpus Christi Bay Area, Texas 

u. 5. Department oi interior 
Fish & Wildlife Service 
Austin, Texas 

350 
(study) 

1980 

Hi 

c 

p 
30 Water ireatment Plant oc High-

service Pumping Station, Design & 
Supervision. Thornton, Colorado 

City of Thornton 
Thornton, Colorado 

5,000 1975 

12. T^jfbregoin^ 
Signal^; /\^ 3^ Typed Name and Title 

Robert L. Reins 
Executive Vice President °^4/l/79 

SMiA ^ Jui» 1979 



U. I'OL-sQnno 1 

Wo proposo a multi-disciplinary team approacM for this projiect. 
At tho outset Qif tlio work, we will assemble all of the necessary 
skills so that we can make use of the best talents available. Our 
combined professional staff includes personnel skilled in all 
facets of groundwater evaluations and water and waste disposal 
practices and techniques. Figure 1 is an organization c-hart of 
key technical personnel proposed to be used on this project. The 
following paragraphs briefly describe key members of tht team. 
Following these introductory reinarks are divisions containing the 
resumes of all technical personnel. 

Mr. Eugene A. Hickok, P.E., President of Eugene A. Hickok and 
Associates, will be Principal-in-Charge and will be the project 
manager for all facets of the project. Mr. Hickok is a recognized 
authority on the evaluation and assessment of impacts of various 
actions and proposed actions on ground and surface water resour
ces. He has provided expert testimony in a number of landmark 
cases in Illinois, Wisconsin, Iowa, North Dakota, South Dakota, as 
well as Minnesota. 

The Senior Advisory Staff will include Mr. James J. Geraghty, 
President of Geraghty and Miller, Inc. Mr. Geraghty is a widely 
recognized authority in the field of groundwater resources and has 
devoted his professional career to the analysis and solution of 
problems related to large-scale groundwater developments. Mr. 
Robert D. Catton, P.E., of Henningson, Durham and Richard^;on, 
Inc., has more than 25 years of experience in preparing designs 
and reports for water works and sewage treatment systems. His 
experience has included both industrial and municipal projects. 
Mr. John R. Mac'Lennan, P.E., of E. A. Hickok and Associates, has 
worked on a variety of water management programs throughout the 
country. In addition, he has developed computer models to eval
uate hydrologic balancesi groundwater models and models to pre
dict urban runoff quality and quantity. 

The Senior Advisory Staff will have responsibility for monitoring 
the analytical approach to each of the assignments as well as to 
ensure that the work plan and final outputs of each task are of 
the highest professional quality. These persons are in respon
sible charge so that they may provide the necessary technical 
expertise in whatever areas are required. 

The Project Leader will be in responsible cljarge of all technical 
activities on the projiect and will coordinate activities of the 
three associated firms. Mr. John B. Erdmann of E. A. Hickok and 
Associates will function as the Project Leader. Mr. Erdmann is an 

i. Environmental Engineer experienced in water quality management 
' projects, including groundwater modeling for a proposed hazardous 

waste facility and primary responsibility for investigating sur
face and groundwater impacts of, and remedial measures for, a 

f toxic chemical dump located in Iowa. Mr. Erdmann will be the 
focal point for all technical evaluations, literature reviews and 
data interpretation, and will be supported us required by highly 
skilled professional personnel from the three associated firms. 

:• D-1 
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MAKRAMT. SUIDAN, Ph.D. 

Assistant Professor of Civil Engineering. 

Georgia Ins.tituite of Technology 

Atlanta, Georgia 

Dr. Suidan completed his doctorate in Environmental Engineering at 

the University of Illinois in 1975. After a Visiting Assistant 

Professorship at Illinois, Dr. Suidan has been Assistant Professor 

from 1976 to the present at Georgia Institute of Technology. 

Dr. Suidan is expert in advanced treatment technologies, including 

physical, chemical and biological methods. The six courses he 

teaches include Physical Principles in Sanitary Engineering and 

Advanced Water and Wastewater Treatment Technology. 

Dr. Suidan currently is performing, and for several years has been 

involved in, research on treatment of phenolic and related chemicals 

by advanced techniqiues. He supervises six graduate students in this 

area of research and has available a thorough, up-to-date literature 

review on all treatment methods for phenolic and related chemicals. 

Dr. Suidan has spoken at some twenty conferences and invited 

seminars, including a recent seminar at the University of Minnesota, 

and has authored numerous papers and research reports. 
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Figure 1 

ORGANIZATION CHART OF KEY TECHNICAL PERSONNEL 
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A senioL" manaijeiaont person from tlie firm of l^. /.. Hickok and 
Associates will serve as Locjistics Manager with primary respon
sibility for timeliness of completion and cost control. Mr. 
Norman C. Wenck, P.E., will be the Logistics Manager for this 
project. In addition to ensuring that schedules and budgets are 
met, lie will ensure that all work outputs meet the recjuirements of 
the Minnesota Department of Health and the tiighest professional 
standards. 

The following pages present detailed resumes of all the key tech
nical personnel proposed to be assigned to this project. 

000982 
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E. A. Hickok and Associates 

Personnel 
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UUGENl. A. lU.i'KOK 

U lOGKAPHICAl, DATA 

Do^jrou-.s 

MdsLor of Scionco in GoologicaL Enginooring, Prinoucun 
University, 19b4 

Bdchelor of Science in Geological Engineering (5 years). 
University of Minnesota, L951 

Registered Professional Engineer, States of Minnesota, 
Wisconsin, Iowa, Illinois, North Dakota, South 
Dakota, Montana, Pennsylvania and Missouri 

Geological Engineer, State of Minnesota 
Registered Geologist, State of California 
Engineering Geologist, State of California 
Certified Professional Geologist, American Institute ol 

Professional Geologists 

Military Record 

United States Marine Corps Reserve, Korea, 1951-1953, 
Grade - Captain 

Experience 

Consulting Hydrologist, 545 Indian Mound, Wayzata, 
Minnesota, to date 

Staff Hydrologist, International Development Services, Inc., 
Guatemala, 1959-1961 

Partner, Geraghty, Miller and Hickok, Consulting Hydroiogists, 
New York, 1957-19'59 

Groundwater Hydrologist, Leggette, Brashears and Grahaiii, 
Consulting Groundwater Geologists, New York, 1954-1957 

Professional Societies and Organizations 

Executive Committee, Princeton Engineering Association, 
1958-1960 

President, Tech Board, University of Minnesota, 1950-1951 
Charter Member, Water ResourcciS Committee of Technical 

Association Pulp and Paper Manufacturers 
T.A.P.P.I. Representative, Jo.nt Conunittee on Unif(jriuity 

Methods of Water Exarainat.ion, 1957-1959 
Member, NWWA, AIME, AWWA, International Association of 

Hydroiogists, Minnesota Society of Professional 
Engineers, Twin City Geo.ogists, Minneapolis 
Chamber of Commerce, Amei ican Institute of 
Professional Geologists 

Vice-chairman, Natural Resources Committee, Minneapolis 
Chamber of Commerce 
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I'l ol e'LiSH-Uia I Soc ii-L u t^ aiul (Jr.cjuiu/. 11 i >.iii:, (UCIMLJ-IIUUCI) 

Member, Taiik Cunuiii t toe on IJnd'ei tyro unci Jjitjuitl Wasite bjuijosal, 
Aiiiei ican Society ol Civil Siicjineerh, Hydraulics 
Division 
/VII1C« 1. X ^ d'l I k> vJL. XC'Ly l^XVXX JallvJXI'lL n^C4XCiUXX(M>^ 

Division 
Member, Watershed Management Committee, American Society 

oi Civil Hnyineers, Hydraulics Coitimittee 
Member, Water Resources Coimnittoe, Minneapolis Capita] 

Long Range Improvements Coiiunittee 
Member, Watershed Management Committee, American Society 

of Civil Engineers, Irrigation and Drainage Division 
Member, Board of Directors, Alumni Association, University 

of Minnesota Institute of Techno Logy 

Publications and Professional Papers 

"Groundv;ater Geology, Princeton Area, New Jersey", 
Master's Thesis 

"Seismic Refraction Method in Groundwater Exploration", 
Journal of AIME 

"Geophysical Investigations in the Piedmont and Coastul 
Plain of New Jersey and Pennsylvania" (For Publi
cation in the GSA Bulletin) 

"Case Histories of the Use of the Refraction Seismograph 
for Shallow, Subsurface Investigations" - American 
Institute of Mining Engineers 

"Water Supply Problems in Guatemala, Central America", 
Minneapolis Chamber of Commerce 

"Groundwater Control on an Urban Interstate Highway 
Project", Proceedings of 18th Annual Conference 
on Soil Mechanics and Foundation Engineering, 
University of Minnesota 

"Application of the Seismograph in Water-supply 
Development", Journal of New England Water Works 
Association 

"Seismic Testing Applied to Highway ajid Engineer 
Problems", Proceedings of 10th Annual Conference 
on Soil Mechanics and Foundation Engineering, 
University of Minnesota and Northwestern Section, 
American Society of Civil Engineers 

"Geophysical Surveys for Groundwater", University of 
Minnesota Waterworks School 

"Well Water Supplies", North Central Section, American 
Water Works Association 

"Water Resources Twin City Metropolitan Area", Water 
, Research Foundation Forum 

"Water Resources Education", Seminar VVater Resources 
Education, Water Research Center, University of 
Minnesota 

"Groundwater Investigations", NationaL Water Well 
Association, Des Moines, Iowa 

"Urban Runoff Treatment Methods Volume I - Non-structural 
Wetland Treatment", U.S. Environmenta] Protection 
Agency 

"Wetlands and Organic Soils for the Control of Urban SLormwater 
National Lake Restoration Confeience, 197'8 , la^A 
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i'ubJ iCtit tona cinil I'rol eiaSionct J J'<tpi--r a (cojit j nuc-d) 

"Tlie Troubled Waters of Mrrmetonka" , .Water Research 
foundation 

"bite bpan of a Lake", Minnesota Municipalities, 
November, 1971 

"Jiiy Yield From Glacial Drift", Johnson National Drillers 
Journal, March-April, 196'6 

"Flood-Control Plan for Minnesota Watershed", Civil 
Fnyineeriny-ASCE, April, 1973 

"A Primer on Phosphorus and Nitrogen", Water Research 
Foundation 

"Overall Plan for Water Management, Minnehaha Creek 
Watershed District, Minnesota", Consulting 
Engineering, May, 1971 

"A Deionized Water System for Light Industry", Conunercial 
Water/Wastewater, October, 1970 

"Radial Collector Well Solves Water Supply Problem", 
Consulting Engineering, February, 1973 

"Lake Restoration and Maintenance Techniques", Water-
Research Foundation 

"Watershed Planning and Management", Water 
Research Doundation 

"Environmental Impact Assessment of Water Resources", 
Water Research Foundation 

"Storrawater; A Potential Groundwater Contaminant", 
Proceedings: 8th Annual Water Resources Seminar, 
Water Resources Research Center, University of 
Minnesota 

"Non-Point Source Pollution", Water Research Foundation 
"Evaluation of Stormwater Treatment Methods, Minnehaha 

Creek Watershed District", 49th Annual Conference 
of the Water Pollution Control Federation 

"The Report to Congress - Waste Disposal Practices and 
Their Effects on Ground Water", United States En
vironmental Protection Agency, January, 1977 

"Urban Erosion & Sediment Control: Institutions & Technology", 
University of Minnesota, October, 1979 
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Consul tiny Council - University of Minnesota Water 
Kesearcli Center 

Minnesota Governor's Water Law Review Committee 
Minneapolis City Council - Water and Sewerage 

Coordinating Committee 
Minnesota Association of Consulting Engineers 

Natural Resources Committee 
Minnesota Society of Professional Engineers - Water 

Review Coordinating Committee 

Countries Where Water Supply Investigations of Projects Have 
Been Untertaken 

Guatemala Panama 
Honduras El Salvador 
British Honduras Trinidad 
Costa Rica Tobago 
Nicaragua Antigua 
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Victi PiLidident (1978-Present) li. A. Hickok and AseociaLefa, 
Wayzatd, Minnesota. Responsible for corporate manageniunt 
and Iliarketiruj functions as well as management of sanitary 
engineer, water resources, airports, pavement evaluation 
projects. 

Project Manager (1970-1978) E. A. Hickok and Associates, 
Wayzata, Minnesota. In responsible charge of sanitary 
(Engineering and water resources projects, including water 
quality and planning. 

Project Engineer (1968-1970) Autocon Industries,. Inc. 
St. Paul, Minnesota. Chief engineer of water treatment 
division including research and development. 

Public Works Officer (1967-196B) U.S. Navy, Naval Air Station, 
Minneapolis, Minnesota. In responsible charge of the base 
engineering euid maintenance organization. Annual budget of 
$700,000 with an annual construction budget of $1*5 million. 

Construction Officer (1965-1967) U.S. Navy, Udorn, Thailand. 
In responsible charge of the construction of Thai and U.S. 
Air Force facilities and a large self-contained U.S. Army 
Camp. Annual contract volume of $5 million. 

Construction Officer (1963-1961i) U.S. Navy, Naval Air Station, 
Patuxent River, Maryland. Annual contract volume of $2 million 
for airfield and personnel facilities. 

Junior Engineer (1962) Buck, Seifer and Jost, Englewood cliffs. 
New Jersey. Directed layout aJ»d inspection of sewage facil
ities at Trenton, New Jersey. 

DEGREES; 

B.S., 1962, M.S., 1963 in Civil Engineering, Iowa State 
University. Registered Professional Engineer, Minnesota 
Wisconsin, Iowa and Pennsylvania. 

Civil Engineers. 
Section Sanitary Engineering 

PROFESSIONAL ORGANIZATIONS; 

Member, American Society of 
Member, A.S.C.E., Northwest 
Education Committee. 
Member, American Society of Agricultural Engineers. 
Member, Minnesota Geotechnic Society. 
Member, American Institute of chemical Engineers. 
Chairman, Consulting Engineers Council, Minnesota Pollut 
(.;oiiLrol Agency, Environmental J'rotection Agency, Federul 
Housing Administration, Liaison Committee 
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" I >vM I 1M I I • MI 111 111 .Ill u I 11 I ' I I Lc r h. l"i' r l\jii I. ji.• I Wu t u r IKJ i I i-i• i ii-j " , 

M.ISI. I'M Till li>W.l M.llt! 1)11 1 vu-1 y i I y , J'Jt, J. 

"A Hi 1. )ii I ziil W^ili.'i Sytiloiii tor LiijiiL I uduiili y " , COIIUIKJ i C i U 1 
VV.i I ii irw.it I.-1 , Vol. 1, No. I, iJctobei", ly/U, pp. 'J9 to JtJi. 

"I'If ill llv.41 lui L1 on ol an Abphd.lt SLabi I j vied Sand Pavoinenl 
Di:.. 1 .iiu'd ubin>i the lO I untie Layered System", I'loceedinys 
A.nsoe i I ion of Aspiiult. I'aving Teciinoloyists , 19 74 . 

'A I'l iiiiei on I'hosphorus and Nitrogen", Water Kesearch 
I'oundation, I'ublication No. 2. 1975. 

"1J l igation of Leasetl Farmland with Treated Wastewater", 
1979 Wintei Meeting, American Society of Agricultural Engineers 

"Geophysical Implants Check Design Criteria, Behavior and 
Nev.1 Methods in Minnesota Road Tests", Civil Engineering, 
1') 70. 

"Environmental Liupact Assessments of Water Resources", 
Water Reseai eh i'oundation, Publication No. 3. 19 76. 

"Irrigation of Leased Farmland with Treated Wastewater", 
Third National Conference of Complete Watei^'use, American 
Institute of Chemical Engineers. 1976. 

"Evaluation of Stormwater Treatment Methods", 4yth Water 
Pollution Control Federation Conference, Water Polluticn 
Control Federation. 1976. 

"Use of Wetlands for Non-Structural Methods of Stormwater 
Treatment" 10th Annual Water Resources Seminar. 1977. 
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INV I I^UUMKNTAll. i:NGlMi;i::i{ 

Kiivi Loninmitci L KIKJi( i977-FreHent) K . A. Ilicrkok antJ Associates, 
Wdyi:ata, Minnesota. PLojectn include Llie Loilowinq: 

Gt'oundv/atev Contaiuination - Prepated oiijht major reports on liazar-
dous clieiiiical waste disposal, environmental contamination and 
[)revention methods concerning fialsbury Laboratories in Charles 
City, Iowa (Client: Iowa Department of Environmental Quality). 

Hazardous Wastes - Ressearch, selection and testing of groundwater 
computer model" Cor Twin Cities hazardous waste landfill; and 
researcli on aij.ricultural land use for Twin Cities hazardous v/aste 
landfill project (Client: Pfeifer and Schultz - Henningson, 
DurJiam and Richardson, Inc. for Metropolitan Waste Control 
Commission). 

Hydrology - Analyzed and reported on climatological, hydrologic 
and cost data Lor water supply for future joining operation in 
nortliern Minnesota (Client: Amax Mining). 

Applied Mathematics - Assisted in testing and development of urban 
waterslied hydrologic model (Client: Rice Creek Watershed 
District). 

Water Quality - Principal investigator for Minneapolis Chain of 
Lakes restoration project (Client: City of Minneapolis). 

Assistant i;anitary Engineer (1973-1977), Comirionwealth of 
Massachuetts, Division of Water Pollution Control, Water Qualtiy 
and Research Section - Developed and authored Charles River Basin 
Plan under Section 303 (e) of Public Law 92-500, corrected and 
revised steady state stream model (FORTRAN' IV), planned, coor
dinated and participated in water quality, time of travel and 
wastewater discharge surveys of streams, lakes and coastal waters. 

Research Associate (1972-1973) - New England Aquarium (Boston), 
Research Department, Systems Group - Co-developer and co-
programmer of water quality information storage/retrieval system 
(PL/1). 

DEGREES; 

Bachelor's degree Cum Laude in Engineering and Applied Physics, 
Harvard College. Has taken Professional Engineer examination and 
expects to be registered in February 1900. 

PROFESSIONAL ORGANIZATIONS: 

Member, Water Pollution Control Federatiorj. 
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I'Ulil. U'A'IMUmS; 

"Ucl unu ill i ii'i I'luJt OMynl iK'tic Productivity in S L t'.ufii.'i, " Pt (nj i .inuiior , 
Vol. 'i Nv). I, Waiii) l.uhoLciLoc ies, Tev/ksl JUI y, Mui:;;., . 7-12 
(M.ircli 19/')). 

"Ciiarles River Husiii J 976 Water Quality Mana>jein<Mit Plan," 
Mar.saehusett.s Division Water Pollution Control, We.stboroucjh, 
Massachusetts (March 1976). 

"Charles River 1971-l97b Part C, Wati.-r Quality Analysis," 
Masachusetts Division of Water Pollution Control, We.s tborouijh, 
Masachus.etts (May 1977 ). 

"Simplified Diurnal Curve Analysis," Journal Environmental 
HIKJineerimj Division, ASCE (December 1979). 
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DANIEL J. KNUTH 

PRINCIPAL HYDROLOGIST 

EXPERIENCE; 

Principal Hydroloqist (1978-Present) E. A. Hickok and Associates -
Design and conduct hydrologic and water quality studies; eva
luation of water quality and other environmental impacts o.\ 
proposed projects through the use of mathematical models, sta
tistical methods and other technical procedures. 

Principal Hydrologist/Water Appropriation Permits Coordina:or 
(1977-1978) Minnesota Department of Natural Resources, St. Paul, 
Minnesota - Developed rules and policy and procedural reconmen-
dations for administration of statewide permit program for 
appropriation and use of state waters; monitored program 
effectiveness; supervised preparationof water appropriatioi per
mits . 

Research Scientist II/Copper-Nickel Coordinator (1977) Mimesota 
Pollution Control Agency 

Senior Hydroloqist (1975-1977) Minnesota Pollution Control Agency 

Hydroloqist II (1972-1973; part-time 1974-1975) Minnesota 
Pollution Control Agency 

Visiting Assistant Professor (1973-1975) Macalaster College, 
Geography Department, St. Paul, Minnesota 

DEGREES: 

B.A., 1967 in Geography - Mankato State College 
M.A., 1970 in Physical Geography - Indiana University 
Ph.D, 1975 in Physical Geography - Indiana University (miiors in 

Geology, Cartography), Dissertation on "Karst Fiydrology 
in Urban Planning: Bloomlngton, Indiana" 

MEMBERSHIPS: 

American Water Resources Association 
Sigma Xi, Scientific Research Society of North America 
Minnesota Association of Environmental Professionals 

c: 992 



WaLer [iitoirust Aiivisoty Committoe, MinnL;sot.u Water Plannintj iJoaril, 
St. Paul, Minnesota 

Plannintj Commission, City of New Uricjliton, Minnesota 

riiKj ineorimj and Ciivrionmental Citizens Advisory Committee, Ramsey 
County, Minneosta 

Water Quality Advisory Committee, City of New Brighton, Minnesota -
Vice Chairman (former member) 

Surveillance Subcoramittoe, Great Lalces Water Quality Board, 
International Joint Commission, Windsor, Ontario, Canada (foriner 
rnember) 

PUBLICATIONS; 

Knuth, Daniel J., "Institutional and Legal Problems in 
Implementing Instream Plow Management," Proceedings Symposium of 
Instream Flow Mamagement-State of tlie Art, Upper Mississippi Ri'ver 
Basin Commission, Twin Cities, Minnesota (In Press). 

Knutli, Daniel J., "Water Quantity and Quality: Instream and 
In-Lake Use Protection in Minnesota," Proceedings Conference on 
Planning and Research: Keys to Minnesota Water Resources 
Decisions, Minnesota Water Planning Board, St. Paul, Minnesota 

Knuth, Daniel J., "Wastewater Management: A Waste Load Allocation 
for tl)e Mississippi ]liver Below Minneapolis/St. Paul," Information 
Circular No. 158, V^Iater Resources Research Center, University of 
Minnesota, 1977. 

Knuth, Daniel J., "Water Quality Indicators in Minnesota," 
Information Circular No. 157, Water Resources Research Center, 
University of Minnesota, 1976. 

LEGAL TESTIMONY: 

In the matter of tlie Application of the City of Crooltston, 
Minnesota for Permits for New Municipal Wells, 1977. 

Affidavit, in the United States District Court for the District of 
Columbia, National Audubon Society, Inc., V. Cecil D. Andrus, et 
al, anr) State of Nortli Da):ota; Garrison Diversion Conservancy 
District, 1977. 

In the matter of the Afjplication ))y Nortliorn States Power Company 
for a Certificate of Site Compatibility Cor a Large Electric 
Generating Plant, 1975. 

In the matter of tlie Proposed Revisions to WPC 18 - Effluent 
Stand'arols for Disposal Systems Discharging to the Mississippi 
River from the Junction of the Rum River to Lock ami Dam No. 1? 
Near Hastings, 1975. 

In the ma.tter of the Adoption of Effluent Limitations for acfZ 
Dischargers of Water to the Vermillion River based on a WasQ^jJ^^j 
Allocation Study 1975. 'f; ' 



John R. Macljerwian 

h'xocutive Vict.' Pfotjidcnt, C. /v. IlicJ.ok and A.suociatcs, Uuyzata, 
Mf. MacLoiinan is a U iii V<.-L'.S i ty of Minnesota <jL-adu<ito with a 
Uac'liolor of tJcionco doyrue in Minimj Entjint-'crinq and a i.iinor. in 
LJusiness Administration. He is a Kooistered Professional FJnyineer 
in Minnesota and Pennsylvania. 

Mr. MacLennan has worked on a variety of \/ater management programs 
throughout the countcy. He has developd coiaputer programs to 
determine the hydrologic balance of developing watershe'Js, predict 
urban runoff quantities, predict dissolved oxygen, pollutant 
levels and flow in streams and to route storm flov/s through deten
tion basins. 

Prior to his association v/ith E, A. Ilickok and Associates, Mr. 
MacLennan was with Honeywell as senior staff engineer, Director 
of Engineering, and ProcJuct Manager. He also was with the Chief 
Consolidated Mining Company in Utah and the E. J. Longyear Company in 
Pennsylvania. 

Among other activities, Mr. MacLennan has engaged in thu construc
tion of well irrigation systems in Florida and development of 
mineral resources in Central America. While located in Los 
Angeles, he was a member of the West Basin Water Council and Vice 
President for Industrial Development of the Gardena Chamber of 
Commerce. He serves as a Director of the V/ater Research 
Foundation, a member of the Board of Managers for the Nine Mile 
Creek Watershed District, and was a founding Director of the 
Minnesota Association of VJaterslied Districts. 

He has authored papers on Control of Urban Erosion, Waste Load 
Allocations and Stormwater Treatment. 

John A. Holmquist 

John A. Holmquist has had broad experience in engineering ami 
mineral geophysics iri tlie United States and Central America. He 
has conducted geophysical research and exploration for the Phelps-
Dodge Corporation in Montana, South Dakota and Wyoming, and iias 
been in charge of geological engineering investigations and. geolo
gical studies for tlie Materials and Researcii Section of the 
Minnesota Highway Department; the Bureau of Engineering, Minnesota 
Department of Conservation; and the City of Minneapolis. 

Mr. Holmquist received liis degree in Geological Engineering at the 
University of Minnesota and lias been a member of the staff of 
Eugene A. Hickok and Associates since 1960. He is active in the 
American Institute of Mining Engineers and is a Registered Pro
fessional Geologist. 

Mr. Holmquist is an experienced manager of watersheds and water 
quality and is an expert in dealing v/ith regulatory agencies. 
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Timothy M. King 

Timothy M. Ring is a gratkiato of the University of Minnesota with 
a bachelor of Civil Rngineeriing and a Master of Science degree in 
Civil Kngineering. lie is a Registered Professional Rngineer in 
Minnesota. 

Mr. Ring's professional experience includes deep tunnel hydraulic 
researcli at Saint Anthony Falls Hydraulic haboratory and teaching 
fluid meclianics research at the University of Minnesota. He 
has performed flood plain studies using the HEC-2 model and is 
project manager for 18 flood insurance studies for tlje National 
Flood Insurance Program. 

Mr. JUng has experience with groundwater liydrology and geophysical 
investigations throughout the Upper Midv/est, including projects in 
New Ulm, Fargo, Osceola and Iron County, Michigan. 

Mr. Ring is expert in applied mathematical techniques including 
computer modeling and statistical analysis. In addition to using 
tlie nEC-2 model, ho is experienced with the TR-20 model. He has 
also developed a finite-difference groundwater model. 

George W. Boyer 

Vice President, Mr. Boyer graduated from the University of North 
Dakota with a Bachelor of Science and a Master of Science degrees 
in Civil Engineering. He tauglvt at the University of North Dakota and 
was resident engineer on an Idaho missle base before heading the civil 
engineering department for a major consulting engineering firm. Mr. 
Boyer designed more than thirty major projects, including \/ater and 
wastewater treatment plants. Mr. Boyer is a Registered Professional 
Engineer in Minnesota, Pennsylvania, Iowa and Wisconsin,and a member 
of several professional organizations. 

Mr. Doyer is an experienced designer of water supply, water treat
ment, waste treatment and general civil and municipal projects. He is 
an experienced specifications writer and construction contract admi
nistrator. Mr. Boyer has extensive experience estimating i.-onstruction 
costs and developing practical solutions to difficult problems. 

Larry L. Johnson 

Larry L. Johnson was graduated from Kansas State University with a 
Bachelor of Science degree in Geology and from the University 
of Alaska with a Master of Science degree in Science Managcjment. 
Mr. Johnson has diverse experience including teaching meteorology, 
performing clay mineral research, highway and building construc
tion inspection, materials testing and geological drafting. Mr. 
Johnson is an experienced geophysical specialist, having planned 
and directed seismic field work, interpreted seismic surveys, 
performed geological, geophysical and bathymetrical mappin<j. Mr. 
Johnson spent several years with an oil company performing geophy
sical studies in Alaska. He is experienced with the water resources 
and environmental aspects of projects since there has been close 
coordination of these factors required for these sensitive projects. 
With E. A. Hlckok and Associates, Mr. Johnson's water resources 
experience has included Mississippi River sampling and varuous 
water pollution and water supply pollution. 

I 
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GI.'MI:1H\ A Miller. Inc 

JAMES J. GERAGHTY 

Principal 

Geraghty & Miller, Inc. 

Professional Qualifications 

James J. Geraghty is a widely recognized authority in the 
field of ground-water resources, who has spent his entire pro
fessional career in the analysis and solution of problems relat
ing to large-scale ground-water developments. In this connec
tion, he has worked extensively throughout the United States 
and in more than 30 other countries, for major corporations, 
state and local governmental bodies, other consulting firms, 
and national and international agencies. Prior to entering the 
consulting field in 1957, he had spent seven years on field in
vestigations of ground-water resources with the Water Resources 
Division of the U. S. Geological Survey. He holds a B.S. de
gree in Geology from the City College of New York, an M.S. de
gree in Geology from New York University, and has completed 
additional post-graduate studies at New York University. 

In the course of his professional activities, Mr. Geraghty 
has served on numerous technical committees and panels, has pro
vided expert testimony on regulatory and litigation matters, 
has made presentations to private and public bodies, and has 
written a wide variety of reports and papers on water-related 
subjects. He is the principal author of Water Atlas of the 
United States and shared the responsibility for compiling mate
rial for the United Nations publication entitled Ground-Water 
Storage and Artificial Recharge. 

In addition, he has taught courses in ground water and 
geology at several universities, is a Fellow of the American As
sociation for the Advancement of Science, a former Director of 
the Technical Division of the National Water Well Association, 
and a member of the International Association of Hydrogeolo-
gists, the International Water Resources Association, the Ameri
can Water Works Association, the American Society of Civil En
gineers, the American Geophysical Union, the American Institute 
of Professional Geologists, the American Association of Petrole
um Geologists, the New York Academy of Sciences, and the Geolog
ical Society of America. He has been certified as a Profession
al Geological Scientist by the Association of Professional Geo
logical Scientists and is a Registered Geologist in several 
states where such registration is required. 
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Gcr.iizhlv & Miller, Inc. -2- JAMES J. GERAGHTY 

Professional Activities 

The United Nations (New York, N. Y.) - Served from 1962 to 
1977 as Technical Advisor on Ground Water to the Resources and 
Transport Division of the U. N. and as Special Consultant to 
the U. N. Development Programme. In this connection, Mr. 
Geraghty completed many planning and advisory missions to devel
oping nations in Africa, Asia, Latin America,, and the Middle 
East. 

Hudson Institute (Croton-on-Hudson, N. Y.) - Has served as 
a Fellow Member since December 1967. The Institute is a non
profit policy research center that undertakes broad studies re
lating to economic development and international affairs. Mr. 
Geraghty is also a consultant to the Institute, and has been in
volved in basic planning for a niimber of its water-resource re
search projects, including the proposed Choco Valley Interoce-
anic Canal in Colombia and the scheme for creating a Mediter
ranean-size lake on the Amazon River in Brazil. 

Columbia University (New York, N. Y.) - Member of the Uni
versity Seminar on Problems in Water Resources between 1968 and 
1973. 

Ground Water Resources Institute (Chicago, 111.) - Served 
during 1968 as a member of the Institute's Technical Advisory 
Board. The Institute is dedicated to promoting public aware
ness of ground-water resources. 

American Water Resources Association - Appointed as a mem
ber of the Executive Committee and as Chairman of the Local Ar
rangements Committee, responsible for planning the 1968 nation
al convention in New York City. 

American Geophysical Union - Served as a member of the 
Ground Water Committee, Section of Hydrology, from 1965 to 1968. 

Geological Society of America - Served during 1969-1970 as 
Chairman of the Society's Hydrogeology Division. 

North Atlantic Treaty Organization - Served as the U. S. 
representative on ground-water matters for NATO's Committee on 
the Challenges of Modern Society, responsible for conducting an 
international study on drinking water problems, 1977-1979. 

National Academy of Sciences/National Research Council -
Served as a member of the U. S. National Committee for the In
ternational Hydrological Decade Program, 1970-1976. 



CeraghtN & Miller. Inc -3- JAMES J. GERAGHTY 

National Science Foundation - Served on a panel of Ameri
can Scientists for the planningof a documentary film on water 
to be shown on international educational TV stations^ 1978-1979, 

National Academy of Sciences/National Research Council -
Served during 1978-1979 as a member of the Council's Panelon 
Phosphate/ Committee on Surface Mining and Reclamation, to as
sist the Council of Environmental Quality in connection with 
the Surface Mining Control and Reclamation Act of 1977. 

Halcomb Research Institute (Indianapolis, Ind.) - Served 
during 1978-1979 as a member of the Institute's Ground-Water 
Modeling Policy Committee, organized under the auspices of the 
U. S. Environmental Protection Agency to establish national pol
icy guidelines with respect to ground-water modeling. 

I 
I 
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I Cicraghn & Miller. Inc. -4- JAMES J. GERAGHTY 

Selected Publications 

Geraghty, J. J., and others, "Water Levels and Artesian Pres
sures in Observation Wells in the United States - North
eastern States, 1951, 1952, 1954," U. S. Geological Survey 
Water-supply Papers 1191, 1221, and 1321. 

Lusczynski, N. J., J. J. Geraghty, E. S. Asselstine, and I. G. 
Grossman, 1956, "Saline Waters in New York State," Water 
Resources Commission of the State of New York, Bulletin 
GW-36. 

Geraghty, J. J., 1959, "Ground-Water Problems in the Kew York 
City Area," Annals of the New York Academy of Sciences, 
Vol. 80, pp. 1047-1170. 

Perlmutte, N. M., J. J. Geraghty, and J. E. Upson, 1959, "The 
Relation Between Fresh and Salty Ground Water in Southern 
Nassau and Southeastern Queens Counties, Long Island, New 
York," Econ. Geology, Vol. 54, No. 3, pp. 416-435. 

Geraghty, J. J., 1962, "Movement of Contaminants Through Geo
logic Formations," Journal of the National Water Well Asso
ciation, October. 

Perlmutter, N. M., and J. J. Geraghty, 1963, "Geology and 
Ground-Water Conditions in Southern Nassau and Southeast
ern Queens Counties, Long Island, New York," U. Geologi
cal Survey Water-Supply Paper 1613-A. 

Geraghty, J. J., 1965, "Changing Patterns of Water Development," 
Highlights of the First International Water Quality Sympos
ium, Water Conditioning Association International. 

Geraghty, J. J., 1965, "Evaluation and Selection of Water 
Sources - Ground Water," Inter-Regional Seminar on the Eco
nomic Application of Water Desalination, Department of Eco
nomic and Social Affairs of the United Nations. 
h 

Geraghty, J. J., 1966, "Appraisal of Fresh Ground-Water Re
serves Based on Hydrogeological Studies," United Nations 
Inter-Regional Seminar on Integrated Utilization of Water 
Resources, Fergana, Uzbekistan, USSR. 

Geraghty, J. J., 1966, "Large-Scale International Ground-Water 
Programs," Water Well Journal, October. 

Geraghty, J. J., 1967, "Ground Water—A Neglected Resource," 
Journal of the American Water Works Association, Vol. 59, 
pp. 820-828. 
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Geraghty, J. J., and others, 1973, "Water Atlas of the United 
States," published by Water Informatj.on Center, Huntington, 
New York. 

Geraghty, J. J., 1975, "Ground-Water Development and Use," Pro
ceedings of the International Seminar on Water Resources 
Administration in New Delhi, India, United Nations Docu
ment DP/UN/INT-70-371. 

Chow, Ven Te, and J. J. Geraghty, (compilers of the material), 
1975, "Ground-Water Storage and Artificial Recharge," 
United Nations, Natural Resources/Water Series No. 2. 

Geraghty, J. J., and D. W. Miller, 1978, "Status of Ground-
Water Contcunination in the United States," Journal of the 
American Water Works Association, Vol. 70, pp. 162-167. 

Geraghty, J. J., 1977, "Considerations in Planning for the Dis
posal of Wastes in Desert £nvironmeni:s," Proceedings of 
the United Nations Conference on Alternative Strategies 
for Desert Development and Management, Sacramento, Cali
fornia. 
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Geraghty & Miller, Inc. 

JOHN ISBISTER 

Vice President & Senior Scientist 

Geraghty S Miller, Inc. 

Professional Quai if iications 

Mr. Isbister is responsible for the organization, direction, and 
evaluation of complex ground-water quality investigations and ground
water development projects carried out for the firm's major industrial 
clients and large ground-water developers. Mr. Isbister specializes 
In the Investigation of contamination incidents and the development of 
cost effective measures to control, contain and abate ground-waier 
contamination. Mr. isbister has prepared documents for litigation and 
appeai purposes relating to the actions of the firm's Industrie 
clients, and he has delivered expert testimony on their behalf. 

Mr. isbister is an expert ground-water geologist and hydro ogist. 
He holds a geology degree from Columbia University and has comp eted 
advanced graduate courses in geology at New York University. Iii 
addition, he has attended special training courses sponsored by the 
U.S. Geological Survey. Mr. Isbister is responsible for adminl .tering 
the firm's internal training and quality assurance program. 

From 1956 to T966 Mr. isbister was employed by the U.S. Ge:>logical 
Survey as a ground-water geologist in the Water Resources Division. He 
was project manager for ground-water Investigations related to salt
water intrusion, artificial recharge, long-term changes In water levels., 
aquifer properties, and contamination. 

Mr. isbister has been employed by Geraghty & Miller, inc. m a 
senior capacity since 19^6. He has managed projects representing every 
aspect of the Hrm's consulting work. The following selected examples 
of Mr. isblster's work experience indicate the diverse nature of his 
skills, experience, and management capability. 

Selected Geraghty & Miller. Inc. Work Experience 

Project manager of a study for a major industrial firm whose piant 
site was formerly owned by another company. Test drilling Indicated 
that the ground water was contaminated by hydrocarbons, and the State 
took legal action against the firm. Mr. Isbister's investigation re
vealed that the contamination was In transit beneath the firm's prop
erty and was not caused by their fault or negligence. The State dropped 
Its case after the project report was submitted. > 
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Project manager for a giround-water contaminaCiion abatement program 
for a major chemical company. The study required detailed test driil-
ing, chemical analysis, and evaluation of complex ground-water flow 
patterns in order to develop procedures to abate the contamination of 
aquifer impacted by leaking storage lagoons and accidental spills. 

Project manager for site location studies on behalf of a major oil 
company seeking new plant site in the northeast. The project involved 
proposed sites in southern Delaware and southern New Jersey. 

Managed Geraghty & Miller, Inc.'s participation in the development 
of "Procedures Manual for Ground-Water Monitoring at Solid Waste Dispos
al Facilities." The manual was designed to assist supervisory person
nel of solid waste regulatory agencies In complying with the management 
practices established by the Resource conservation and Recovery Act. 

Project manager for a study on behalf of a client engaged in the 
development of a large industrial park. The investigation.required an 
evaluation of the aquifer beneath the property In terms of the Impact 
on the giround-water system which could be anticipated as an outcome 
of various pumping patterns and the withdrawal of various amounts of 
ground water. Detailed test drilling and pumping were required over 
a long period. Mr. Isbister provided expert testimony on the client's 
behalf at a permit hearing. 

Project manager of a multi-phase ground-water study incident to the 
granting of a permit to the Long Island Lighting Company to construct a 
nuclear power plant. The first phase dealt with the long-term effects 
of developing a 1,000 gpm ground-water supply for the plant. Phase two 
determined the impact of construction dewaterlng. 

Project manager for the Suffolk County, Long island. New York, Flow 
Augmentation Needs Study which will determine the water table impacts 
of major sewer construction and the feasibility of augmenting stream-
flow with ground water pumped from the upper glacial aquifer or Magothy 
Formation. 

AffiIiat ions 

National Water Well Association 
Association of Professional Geological Scientists 
Geological Society of America 
Registered professional geologists In the States of idaho>, Delaware, 

and Maine 
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Geraghty & Miller, Inc. 

OLIN C. BRAIDS, Ph.D. 

Senior Scientist 

Geraghty & Miller, inc. 

Professional Qualifications 

' Dr. Braids Is responsibiie for the evaluation of complex ground
water quality problems relating to the chemical contamination of ground 
water and soil. He plays a major role in the firm's investigation of 
ground-water contamination incidents and is often required to provide 
detailed technical memoranda to Geraghty 6 Miller staff, the firm's 
industrial clients, and their legal counsel relating to the probable 
source, extent, and ground-water quality Implications of materials 
introduced into the ground-water regeime through spills, storage, and 
disposal activities. Dr. Braids has prepared documents for litigation 
and appeal purposes and provides expert testimony on behalf of the 
f1rm's clients. 

Dr. Braids holds a M.S. in soli chemistry from the University of 
New Hampshire and a Ph.D. in soil chemistry from The Ohio State 
University. Dr. Braids worked as Assistant Professor in the Department 
of Agronomy at the University of Illinois, Urbana, and has conducted 
independent research in a number of environmental areas including the 
agricultural utilization of municipal sludges, the chemistry of lead 
in soils and plants, and the organic chemistry of soil. 
Dr. Braids has taught graduate seminars and courses in soil chemistry 
and has consulted to Bechtel Corporation and Amoco Chemicals Corporation. 

Dr. Braids worked on the staff of the U.S. Geological Survey, 
Mineola, New York, where he conducted a number of ground-water contam
ination studies related to solid waste disposal. He joined Geraghty & 
Miller, inc. In 1975 as a Senior Scientist and has participated in 
every aspect of the firm's work relating to ground-water contamination. 
The following selected examples of Dr. Braids's work experience 
indicate the diverse nature of his skills, experience, and management 
capabi1i ty. 

Selected Geraghty & Miller, inc. Work Experience 

Prepared reports on the ground-water contamination potential of 
the land disposal of residuals for the National Commission-on Water 
Quality and the U.S. Environmental Protection Agency. 

Contributed to reports on residuals management and ground-water 
contamination, ground-water monitoring at solid waste disposal sites, 
and "Report to Congress—Waste Disposal Practices and Their Effects 
on Ground Water" for the U.S. Environmental Protection Agency. 

Responsible for the evaluation of ground-water quality impacts 
from contamination incidents at industrial plant sites. 
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Selected Publ Icat iions 

^ tsbister, J., )95S, Ground-Water Levels and Related Hydrologic Data from 
Selected Observation Wells in Nassau County, Long Island, Nev; York, 

g New York State Waiter Power and Control Commission, Bulletin Al. 

Isbister, J., 1962, Relation of Fresh Water to Salt Water at Centre Island, 
« Nassau County, New York, U.S.G.S. Professional Paper kSO, Chapter E. 

Isbister, J., I963., Records of Wells and Related Hydrologic Data in Northeast 
^ Nassau County, Long Island, New York, U.S,G.S. Open File Report. 

S Isbister, J., 1966, Geology and Hydrology of Northeastern Nassau County, 
Long island. New York, U.S.G.S-. Water Supply Paper 1825. 

? 
? Co-Author, Ground Water Resources In Cape May County, 1970. 

» Co-Author, The Status of Ground Water Resources, 1967, Nansemond County, 
J and Isle Wight County. 

Principal Author - Study of Ground Water Conditions on the Long island 
Lighting Company Tract, Jamesport, New York. 

U.S. Environmental Protection Agency Publications 

Principal Author - Procedures Manual for Monitoring Solid Waste Disposal 
Sites, 1976. 

Westchester County 208 - 1977. 

Most of Mr. Isbister's work is of a confidential nature and/or is part 
of current litigation and cannot be divulged.. 
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Managed a 26-mont'h study of ground-water con tarn inait ion at hazardous 
waste-disposal sites. Fifty sites in 11 states were investigated and 
documented. A second phase of the study required the preparation of a 
report detaiiing monitoring techniques at hazardous waste-disposal 
si tes. 

Contributed to 208 planning studies in Westchester County and on 
Long Isiand, New York, as they related to organics contamination of 
ground water. 

Presented paper on ground-water contamination resulting from 
waste disposai at national meetings of the American Chemicai Society 
and the Association of Official Analytical Chemists. 

Consulted with the U.S. Environmental Protection Agency to develop 
regulations for ground-water monitoring at hazardous waste management 
faci i i ties. 

Affi1iations 

Abstractor for Chemical Abstracts Service 
American Chemical Society (Chairman-elect of the Nassau-Suffolk 

Subsection, New York Section) 
American Society of Agronomy/Soli Science Society of America 
Sigma Xi (research honoray) 
Alpha Chi Sigma (professional chemistry.) 

Blbilography 

Braids, 0. C., 1966, "A Study of the Components of the Lipid Fraction 
of Rifle Peat," Ph.D. Thesis, The Ohio State University. 

\ 

Braids, 0. C., F. L. Himes, and G. W. Volk, 1967, "The Occurrence of 
Carbazole In a Peat Soil," Soil Science Society America Proc. 
31:A35-'»36 

Hinesly, T. 0., 0. C. Braids, R. i. Dick, J. A. E. Molina, et al., 
1968, "Disposal of Digested Sludge on Farm Land," Solid Waste 
Reasearch and Development 11, Engineering Foundation Research 
Conference, Beaver Dami, Wisconsin, D-7 

Stevenson, F. J,., and 0. C. Braids, 1968, "Variation in the Relative 
Distribution of Amiino Sugars with Depth in Some Profiles," 
Soil Science Society America Proc. 32:598-600. 

Braids, 0. C., M. Sobhan-Ardakani, and J. A. E. Molina, 1970, "Liquid 
Digested Sewage Sludge Gives Field Crops Necessary Nutrients," 
Illinois Research, 12(3):6-7. 

Hinesly, T. D., 0. C. Braids, and J. A. E. Molina, 1971, "Agricultural 
Benefits and Environmental Changes Resulting from the Use of 
Digested Sewage Sludge on Field Crops," An Interim' Report on a 

- Solid Waste Demonstration Project, EPA Publication No. WP-30, 
U.S. Government Printing Office,. 
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Molina, J. A. E., 0. C. Braids, T. D Hlnesly, and^ J. B. Cropper, 1'971, 
"Aeration-Induced Changes in Liquid Digested Sewage Sludge," Soil 
Science Society America Proc. 35:60-63. 

Braids, 0. C., 1972, "Trace Metals in Soils," Pages 163-17^ In Chemistry 
and Biology of Trace Metals in the Environment, University of 
Illinois Environmental Sciences Program. 

Molina, J. A. E., 0. C. Braids, and T. D. Hinesly, 1972, "Observations 
on Bactericidal Properties of Digested Sewage Sludge," Environ
mental Science Technology iikkS-kSO-

Braids, 0. C., 1972, "Air-Soi I-Water-Plant Continuum," Pages I6'i-l83 
and 227-233 in. Environmental Pollution by Lead and Other Metals, 
Progress Report May 1, 19711 to April 30, 1972, Environmental 
Studies Program, University of Illinois, Urbana. 

Kimmel, G. E., and 0. C. Braids, 197'i» Leachate Plumes in a Highly 
Permeable Aquifer," Ground Water, 12(6);388-392. 

Braids, 0. C., and R. H. Miller, 1975, "Fats, Waxes, and Resins in 
Soil," Pages 3A3-36B i^ John E. Gleseking, ed.. Soil Components 
Volume i, Organic Components, Springer-Verlag, New York. 

Braids, 0. C., and S. E. Ragone, 1975, "Nitrogen in Long Island Ground 
Water," Pages 6i»-91 Jjn R. E. Burge, ed.. Conference Proceedings 
of Nitrogen in Long Island Water Systems, Environmental Improve
ment Committee, American Chemical Society, Nassau-Suffolk Subsection. 

Kimmel, G. E., and 0. C. Braids, 1975, "Preliminary Findings of a 
Leachate Study on Two Landfills in Suffolk County, New York," 
Journal Research., U.S. Geological Survey, 3(3) :273-280. 

Braids, 0. C., G. R. Wilson, and D. W. Miller, 1977, "Effects of -
industrial Waste Disposal on the Ground-Water Resources," Pages 
179-207 JjT^ Robert P. Pojasek, ed.. Drinking Water Quality 
Enhancement Through Source Protection, Ann Arbor Science, Ann 
Arbor, Michigan. 

Fenn, D., E. Cocozza, John Isbister, 0. C. Braids, and Paul Roux, 1977, 
"Procedures Manual for Ground-Water Monitoring at Solid Waste 
Disposal Facilities," EPA Publication No. EPA/530/SW-611, 
Cincinnati, Ohio, 269 PP-

• 

Kimmel, G. E., and 0. G. Braids, 1977, "Leachate Plumes in Ground Water 
• from Babylon and Islip Landfills, Long Island, New York," U.S. 

Geological Survey Open-File Report 77-583-

A large part of Dr. Bra ids's work is of a confidential nature and/or 
is part of current litigation and cannot be divulged. 
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Geraghiy &. Miller, Inc. 

NICHOLAS VALKENBURG 

Send or HydrogeologIst 

Geraghty S Killer, Inc. 

Professional Qualifications 

Mr. Valkenburg specializes In the Investigation and evaluation of 
ground-water contamination Incidents. He Is responsible for site evalua
tions and the sequencing and ordering of work tasks necessary to complete 
field investigations. Mr. Valkenburg Is an expert hydrologist and Is re
sponsible for the field supervision of well drilling, sampling, and test
ing activities. He has considerable experience In survey methods, includ
ing earth resistivity, seismic, and magnetic techniques. 

Mr. Valkenburg holds a B.S. degree In geology from the State Univer
sity of New York at Stony Brook and a M.S. degree in geology from the 
University of Toledo. 

Mr. Valkenburg was employed by the Geological Survey of Alabama as 
principal investigator in an Office of Water Resources Technology project 
related to Iron bacteria. Mr. Valkenburg worked as an environmental scien
tist for Ebasco Services, Inc. where he analyzed data on geology and ground
water hydrology for power plant sites and prepared environmental impact 
assessments. He Joined Geraghty £ Miller, Inc. In 1976. 

Geraghty £ Miller, Inc., Work Experience 

Contributed to the assessment of the Impact upon ground-water quality 
due to septic tanks. Industrial storage areas and disposal sites, and muni
cipal landfills as part of the Section 208 Areawlde Waste Management Plan
ning Study for Middlesex County, New Jersey. 

Supervised hydrogeolog leal field services required to determine the 
impact of dewaterlng on ground-water resources at a large Industrial site. 

Supervised hydrogeologlcal field services required for the construction 
and testing of two large capacity production wells and completed a water-
quality survey. Including field analyses of water-quality samples at an In
dustrial site in Missouri. 

Assessed Impact of the disposal of municipal waste on surface and 
ground water associated with property owned by a private club in Massachu
setts. 
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Assessed the impact upon ground-water levels whiich would result from 
the Installation of a municipal sewer system on Cape Cod, Massachusetts, 
where ground water is the only source of supply. Tasks included the use 
of computer programs to simulate various hydrological alternatives. 

investigation of contamination of an industrial productilon well by 
organic compounds, including recommendations for remedial action. 

• 
Hydrogeologic field services associated with investigation of ground

water contamination by organic compounds in West Virginia. 

Supervised hydrogeoiogic field services to determine the magnitude and 
extent of ground-water contamination caused by the subsurface inftitra
tion of ieachate from waste disposal ponds at an industrial site In West 
Virginia. 

Participated in ground-water investigation in Jamaica>, West Indies, 
involving contamination by caustic soda. 

Prepared environmental report concerning the reactivation of an 
abandoned well in the Town of Norwood, Massachusetts. 

Assisted with the planning and hydrological field services associated 
with test diriiiing to determine the most advantageous site for a production 
well for a New Jersey industrial plant. 

Affiliations 

National Water Weil Association 
American Association for the Advancement of Science 
Association of Professional Geological Scientists (Associate Member^ 
Geological Society of America 

Biib'l iography 

Vaikenburg, N., 1973* Water Quality and Mineral Solubilities in Surface and 
Ground Water, Oak Openings Community, Lucas County, Ohio. National Tech
nical Information Service No. PB-22if01 A/IGT. 

Shade, J. W. and Vaikenburg, N., 1'975' Comparison of Base Flow and Ground-
Water Chemistry, Oak Openings Sand, Lucas County, Ohio. Ohio Journal of 

• Science, Vol. 75. No. 3, PP. 138-1'A6. 

Vaikenburg, N.; Green, M.; and Christian, R., 1975. .iron Bacteria in Ground-
Water Supplies of Alabama. Geological Survey of Alabama, Circular 96, 
108 p. 
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Robert D. Catton, P.E. 

Project Role Senior Advisor 

Education Bacheior of Science in Civil Engineering, South Dakota State 
Coiiege, 1955, 

Registration Professionai Engineer, 1963 

Experience 

!• 

I 
I 
I 

Mr. Catton is experienced in preparing reports and designs 
for water works and sewerage treatment systems. He has 
been responsible for planning, directing and supervision of the 
design as well as construction of environmental facilities 
including preparation of plans, specifications, contracts, 
project costs and project acquisition. In preparing water 
reports, Mr. Catton has been responsible for investigation of 
present and future land use as well as for both water 
availability and quality. Selected projects include: 

Allied Chemical Corporation, Omaha, Nebraska. Water plant 
waste handling facilities design. Project Manager. 

Allied Chemical Corporation, Omaha, Nebraska. Industrial 
waste handling facilities design including ammonia stripping, 
oil removal, energy recovery systems, solar ponds, recycling 
and other environmental systems. Project Manager. 

City of Council Bluffs, Iowa. Water treatment plant and 
waste handling report. Project Manager. 

Texarkana, Texas. Water treatment plant and waste handling 
report. Project Manager. 

Dubuque, Iowa. Water treatment plant and waste handling 
report. Project Manager. 

Ottumwa, Iowa. Water treatment plant and waste handling 
report. Project Manager. 

Thornton, Colorado. Water treatment plant. Project 
Manager. 

Lewisvilie, Texas. Water treatment plant. Project Engineer. 

Longview, Texas. Water treatment plant. Project Engineer. 
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Page Two 
Robert D. Catton, P.E. 

Dubuque, Iowa. Water treatment plant. Project Manager. 

Garland, Texas. Storage facility. Project Engineer. 

Missoula, Montana. Storage facility. Project Engineer. 

Omaha, Nebraska. 25 mg storage facility and liO mgd 
pumping station. 

The following is a listing of master plans for which Mr. 
Catton was project manager: 

York, Dubuque, Mecklenburg County, Forsyth County, 
Montana Conservancy District, Omaha MUD, Council Bluffs, 
Missoula, Suffolk. 

The following is a listing of water rate studies for which Mr. 
Catton was project manager or rate analyst: 

Red Oak, Dubuque, Shenandoah, Carroll and Council Bluffs in 
Iowa; LaVista, Syracuse and Ralston in Nebraska; Forsyth 
County in North Carolina; Missoula, Montana; and Yuma, 
Arizona. 

Professional 1959-Present 
Endeavors Henningson, Durham & Richardson, Inc., Omaha, Nebraska. 

Environmental Engineer, Assistant Vice President, 
Environmental Engineering Division and Water Systems 
Section Leader. Plans, directs, surveys, researches, 
investigates and determines procedures in the design anr 
writing of environmental engineering reports for water works 
and sewerage systems. Also supervises construction of 
environmental engineering projects and related tasks such as 
the preparation of plans, specifications and contracts, project 
costs and acceptance of projects. 
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Robert D. Catton, P.E. 

1956-1959 
United States Air Force. Pilot. 

1955-1956 
City of Milwaukee, Wisconsin. Engineer. 

1950-195«^ 
Minnesota Highway Department. Inspector and Engineering 
Aide. 

Professional National Society of Professional Engineers; National 
Activities Director, American Water Works Association; Water Pollution 

Control Federation; American Academy of Environmental 
Engineers 

Honors AWWA Fuller Award, 1975 
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Robert C. Sallach, P.E. 

Project Role Team Leader 

Education Bachelor of Science in Civil Engineering, University of 
Nebraska, Lincoln, Nebraska, 1973; Master of Science in Civil 
Engineering, University of Nebraska, 1979 

Registration Professional Engineer, 1978 

Experience Mr. Sailach has experience in storm drainage and wastewater 
treatment and collection systems including municipal 
facilities planning, treatment process evaluation, nonpoint 
source pollution investigation and modeling, as well as waste 
treatment plant design. Water works projects cover such 
aspects as water supply and treatment evaluation, distribution 
system hydraulics modeling, rate studies and water storage 
and treatment facility design. Representative projects are: 

L 
Wastewater Collection and Treatment 

^ Indianapolis, Indiana. Indiana Heartland Coordinating 208 
Study. Project Engineer. 

Sioux Fails, South Dakota. Sioux Falls 201 facility plan. 
Project Engineer. 

Hastings, Nebraska. 201 facility plan. Project Engineer. 

Omaha, Nebraska. 50 mgd Papiliion Creek Wastewater 
Treatment Plant, field inspection engineer during construction 
phase. 

^ Aurora, Nebraska. 201 facility plan. Project Engineer. 

Carroll, Iowa. 201 facility plan. Project Engineer. 

g Gienwood, Iowa. 1.4 mgd wastewater treatment plant. 
Design Engineer. 

p; Carroll, Iowa. Sewer rate study. Project Engineer. 

Minneapolis, Minnesota, MWCC Service Area //6 201 facility 
_ plan study. Project Engineer. 
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Water Supply and Treatment 

Metropolitan Omaha, Nebraska, and Council Bluffs, Iowa, 
Army Corps of Engineers, regional water supply study. 
Project Engineer. 

Omaha, Nebraska. Metropolitan Utilities District, water 
supply system master plan update. Project Engineer. 

Carroll, Iowa. Water supply and treatment study. Project 
Engineer. 

Omaha, Nebraska. Metropolitan Utilities District, 
twenty-five million gallon ground storage reservoir. Design 
Engineer. 

Suffolk, Virginia. Water supply and treatment study. 

Carroll, Iowa. Water rate study. Project Engineer. 

Suffolk, Virginia. 3.0 mgd water treatment facility. Process 
and Design Engineer. 

Bloomington, Minnesota. Hennepin County Lime Sludge 
Disposal Study. Project Engineer. 

Asheville, North Carolina. Water supply and distribution 
study. Project Engineer. 

Professional 1974-Present 
Endeavors Henningson, Durham & Richardson, Inc., Omaha, Nebraska. 

Environmental Engineer. 

Professional American Water Works Association 
Activities Water Pollution Control Federation 

Publications Masters Thesis — "Urban Stormwater Runoff Characterization 
Study", University of Nebraska, 1979. 
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R. Gary Fuller, P.E. 

Project Role Water Plant Alternatives 

Education Bachelor of Science in Civil Engineering, Iowa State 
University, Ames, Iowa, 197*^ 

Registration Professional Engineer, 1978 

Experience Mr. Fuller is an environmental engineer with considerable 
experience in both water and wastewater projects. Water 
projects include water treatment facilities, storage, 
distribution svstems, water supply and water rate studies, as 
well as water works improvements. Wastewater projects 
cover 201 facility pians, sewer rate studies, sewer and 
treatment plant modifications and construction supervision. 
Proficient in data collection and analysis, population 
projections, systems analysis, supply/demand projection, report 
writing, as well as rate determinations and recommendations 
based on current standards for the water works industry. 
Also adept in the evaluation of current labor forces, land 
use, financial programs, of the most practical alternatives 
for coilection systems and treatment facilities, as well as at 
projecting growth and development. In addition, Mr. Fuller 
has handled design criteria and process selection, layout 
design, preparation and review of specifications and contract 
documents, construction coordination and client liaison. 
Selected project experience includes: 

Water Supply and Treatment 

City of Longview, Texas. Sabine River water supply and 
treatment facilities. 8 mgd capacity. Design Engineer. 

City of Council Bluffs, Iowa. Water treatment and 
distribution system improvements and 2.0 mg storage 
reservoir. Project Engineer. 

City of Missouri Valley, Iowa. Water distribution system 
improvements. Design Engineer. 

Regional Water Supply Study, Metropolitan Omaha, 
Nebraska/Council Bluffs, Iowa, for Omaha District Corps of 
Engineers. 
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R. Gary Fuller, P.E. 

City of Council Bluffs, Iowa. Water rate studies. 

City of Missouri Vailey, Iowa. Water works report update. 

Montana Power Company. Water rate studies for Missouia, 
Montana; and Superior, Montana. 

City of Yuma, Arizona. Water rate study. 

City of Suffolk, Virginia. Water supply and treatment 
facilities. 3 mgd capacity. Project Engineer. 

City of Yuma, Arizona. Water treatment facilities. 8 mgd 
expansion. Project Engineer. 

Wastewater Coliection and Treatment 

City of Missouri Valley, Iowa. "201" Facilities Plan. 

City of Springfield, Nebraska. Construction engineer for 
outfall sewer and activated sludge treatment plant. 

City of Estherville, Iowa. Sewer rate study. 

City of Carroll, Iowa. Outfall sewer and wastewater 
treatment plant modifications. 

Professional 197<f-Present 
Endeavors Henningson, Durham & Richardson, Inc., Omaha, Nebraska. 

Water and Wastewater Systems Designer. 

Professional American Water Works Association 
Activities 
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Professional 
Endeavors 

O 

Professional 
Activities 

City of Litchfield, Minnesota. Report on municipal water 
utility, supply, storage and distribution; plans, specifications, 
construction administration of water mains; specifications and 
construction administration of municipal water wells, pumps 
and pumphouse. 

City of Waseca, Minnesota. Design, plans, specifications, 
construction administration of municipal water well, pump, 
pumphouse. 

City of Rochester, Minnesota. Design, specifications, 
construction administration of municipal water well, pumps, 
pumphouse. 

City of Emmetsburg, Iowa. Construction administration of 
municipal iron removal water filtration plant. 

i978-Present 
Henningson, Durham & Richardson, Inc., Environmental 
Division, Minneapolis, Minnesota. Project Engineer. 
Responsible for design, administration and inspection of water 
and wastewater facility projects. 

1976-1978 
Pfeifer and Shuitz/HDR, Inc., Minneapolis, Minnesota. Project 
Engineer. 

1973-1976 
Pfeifer and Shultz, Inc., Minneapolis, Minnesota. Project 
Engineer. 

1970-197i> 
Minnesota Pollution Control Agency, Division of Water 
Quality, Industrial Waste Section, Minneapolis, Minnesota. 
Graduate Engineer II. 

Water Pollution Control Federation 
Central States Water Pollution Control Association 
National Water Well Association 
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Lawrence E. Anderson, P.E. 

Project Role Cost Estimating 

Education Michigan Technological University, 1970 

Registration Professional Engineer 

Experience Mr. Anderson Is a project engineer with responsibilities of 
design, administration and inspection on water and 
wastewater faciiity projects. His representative projects 
include: 

Wastewater Treatment Facilities 

City of Comfrey, Minnesota, 
facility plan. 

201 wastewater treatment 

City of Luverne, Minnesota. Plans, specifications and 
construction administration of sanitary sewer; report on 
comprehensive wastewater monitoring program; report on 
rotating biological media pilot plant study. 

City of Two Harbors, Minnesota. Preparation of operation 
and maintenance manual for wastewater treatment facilities; 
construction administration of 1.2 tertiary wastewater 
treatment facility; report, plans and specifications for 11.5 
wastewater lift station. 

City of River Falls, Wisconsin. 201 wastewater treatment 
facilities plan; plans and specifications for 1.8 secondary 
wastewater treatment facilities. 

City of Springfield, Minnesota, 
treatment facilities. 

Village of Hammond, Wisconsin, 
treatment facilities. 

Report on wastewater 

Report on wastewater 

Village of Pepin, Wisconsin. Plans and specifications, 
construction of wastewater treatment laboratory. 

Water Treatment Facilities 

City of Luverne, Minnesota. Report on municipal water 
utility supply, treatment, storage and distribution and water 
rates; plans, specifications and construction administration of 
water mains; specifications and construction administration of 
municipal water wells, pump and pumphouse. 
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DALE A. TUAriTER, P. E. 

project role 

education 

experience 

I 
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Disposal Alternatives 

Uachelor of Science in Civil Enyineering, University of 
Minnesota, 1969; Master of Environiiiental Planning, 
University of Washington, 1973 

Mr. Tranter has a broad background in both environr.icntal 
planning and engineering including water quality pliiiining, 
streaiii studies and solid v/aste management studies. In 
addition to serving as project manager for various 201 and 
208 plans, he has supervised plants and outdoor construc
tion crews. Serving as liaison for citizen groups and 
governmental agencies also reflects his capabilitie;. He 
has additional experience in plan inplementation, HJD 701 
Plans, zoning regulations, subdivision applications and 
road design. Mr. Tranter's selected project experience 
includes: 

MIJCC (iMetropolitan Waste Control Commission), Minneapolis-
St. Paul, Minnesota. Study includes rapidly urbanizing 
population of two counties plus associated major industrial 
discharges to nearly 8 mgd. Eight municipal and four waste-
v^.ater treatment facilities are included. Various levels of 
treatment must be considered. A unique feature of the study 
area includes the discharge of tv;o municipal treatment 
facilities to a U.S. Department of Interior designated 
"Wild and Scenic Stream", Project Manager. 

201 Facilities Plan, City of Sioux Falls, South Dakota. 
13.5 mgd advanced wastewater treatment plant. Project 
Engineer. 

201 Facilities Plan, City of Walnut, loi/a. Project 
Engineer. 

Environmental Protection Agency 201 Facility Plan for 
wastewater collection and treatment for the City of Winona, 
Minnesota, to treat domestic \/aste for a population of 
33,000 plus assorted wet-piocess industries. Project 
Manager. 

201 Facilities Plan, Woodbine, loi/a. Project Engii.eer. 

208 Areawide Waste Treatment Management Plan, Indiana 
Heartland Coordinating Commission, Indianapolis, Ii.diana. 
Study area included eight counties with a projected popula
tion of 1.7 million by the year 2000. Investigation in
cluded point source and nonpoint source pollution. Pro
ject Engineer. 
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DALL A. TllANTliR, \K L. 
Payo T\^o . , . 

professional 
endeavors 

professional 
activi ties 

Grand Rapids* Michigan. 208 Plan. Project nianagenient and 
point source evaluation for point source as well as work 
program developi.ient. 

MACOG (Michigan Area Council of Governments) 208 Plan 
Point Source Evaluation. Aided in development of both 
work and computer modeling programs. 

197o-Present. 
Menningson, Durham a Richardson, Inc., Minneapolis, 
Minnesota. Project Manager. Responsible for environ
mental engineering projects including numerous 201 and 
208 studies plus various vater works projects. 

1974-1978. 
Menningson, Durham A Richardson, Inc., Omaha, Nebraska. 
Environmental Engineer. 

1974. 
Western Lake Superior Sanitary District, Duluth, Minnesota. 
Engineer/Planner. 

1973-1974. 
Hennepin County Sheriff's Department, Minneapolis, 
Minnesota. Consulting Engineer. 

1972-1973. 
Kenai Peninsula Borougli Planning Department, Soldatna, 
Alaska. Project Engineer/Planner. 

1971. 
Fridley City Public Works Department, Fridley, 
Minnesota. Associate Planner. 

1970-1971. 
Bellevue City Planning Department, Bellevue, Washington. 
Planning Intern. 

Water Pollution Control Federation; 
American Public Works Association; 
American Water Works Association. 
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E. Experience 

The Project Team presented in this proposal provides the broadest 
base of experience and technical expertise available to bear on 
this very complex problem. In this section, tlie previously cited 
experience in evaluating groundwater hydrology and contamination 
problems will be defined, along with experience in treatment of 
discharge waters. 

The firm of E. A. Hickok and Associates performed an intensive 
investigation and evaluation of groundwater contaminatioii at a 
toxic waste site in Iowa containing arsenical and organii- com
pounds, including phenols and associated materials. Thl^. investi
gation resulted in fourteen volumes of documents evaluating 
alternatives and data and presenting criteria and recommendations. 

An important groundwater aquifer located in Wisconsin was polluted 
with sulfide liquor and the firm of E. A. Hickok and Associates 
investigated this situation, designed and implemented a ground
water protection system to protect the aquifer from furtlier degra
dation. This barrier well system is satisfactorily operating more 
than 10 years after implementation. 

An intense site selection for a hazardous waste disposal site for 
the Twin City area was conducted by the firm. A computer ground
water model was used to investigate the effects of various 
catastrophic events on such a site. 

The firm designed and implemented a monitoring system to detect 
the presence of phenolic compounds escaping from a waste wood pile 
in a northern Minnesota community. A system of control of the 
leachate and runoff from the waste pile was implemented. 

The firm of E. A. Hickok and Associates is familiar with the St. 
Louis Park problem, having collected numerous water samples in the 
mid and late 1960's to determine the presence of phenolic compounds 
in the municipal wells. This early work in the identification of 
the problem was key to the stimulation of further investigation. 

Geraghty and Miller, Inc. has performed numerous groundwater con
tamination assessments and abatement procedures inves.tig:ations. 
Such projects include cases of hazardous ind'ustrial waste con
tamination, municipal landfill leachate plumes, cooling tower 
blowdown disposal by shallow well injection, major hydrocarbon 
spill at an airport and spray irrigation of industrial wastes. 

Henningson, Durham and Richardson's experience in environmental 
facilities design extends from 1917 to the present. In the areas 
of water and wastewater treatment and conveyance, the firm has 
designed many facilities througbout the Midwest and the nation. 
HDR has experience with innovative treatment technologies, as 
exemplified by its work at Shreveport, Louisiana on ozono-enhanced 
biological activated carbon systems. 

In the following pages are examples of previous projects for each 
of the associated firms. Cost information is given for some pro
jects listed, and note that additional project cost data appear in 
the Standard Form 254 included in Section C - Capabilities. 
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E. A. Hickok and Associates 

Experience 
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Experience 

The firm of E. A. Hickok and Associates is a consulting engi
neering and hydrology firm with extensive background in the 
design, evaluation and monitoring of sanitary landfills, hazar
dous waste sites, groundwater pollution potential and the 
devlopment of environmental impact documentation. The firm has 
performed numerous sanitary landfill studies and environmental 
assessment and impact statements, both within the metropolitan 
area and throughout the upper midwest. The firm has prepared 
numerous environmental information documentation, including an 
Environmental Impact report for the Washington County Sanitary 
Landfill No. 2 in December, 1973, followed by three environmen
tal information documents for the Metropolitan Airports 
Commission, several for lake restoration projects, a wetland 
research and demonstration project for the Environmental 
Protection Agency and evaluation of several hazardous waste or 
material projects. These and other projects are detailed in the 
following paragraphs. 

Client: Washington County 
Name and Type of Project: Solid Waste Feasibility Study 
Estimated/Actual Cost; $16,000/$16,000 
Firm's Role; Prime Contractor 

The firm performed a solid waste feasibility study for a metro
politan county in 1977. The report evaluated the feasibility of 
developing three separate sites and" the use of alternative 
methods, including conventional land filling, shredding and land 
filling and bailing and land filling, as well as transfer sta
tions. The cost of the various alternatives in addition to the 
energy requirements and the material recovery opportunities were 
evaluated. 

Client: Washington County 
Name and Type of Project; Sanitary Landfill Monitoring Plan 
Estimated/Actual Cost; $5,000/$5,000 
Firm's Role; Prime Contractor 

A monitoring plan was developed and implemented for a closed 
sanitary landfill within the metropolitan area. Due to the 
proximity of the landfill to several water resources, a moni
toring system capable of detecting both gaseous decomposition 
products as well as any potential leachate was required. 

Client; Metropolitan Waste Control Commission 
Name and Type of Project; Hazardous Waste Site Selection 

and Evaluation 
Estimated/Actual Cost; $90,000/$67,500 
Firm's Role; Sub-contractor 

The firm provided input to the Minnesota Hazardous Waste Project 
on a sub-contract basis for environmental considerations for the 
siting of groundwater evaluational potential sites, including the 
use of a sophisticated groundwater model and performed geophysi
cal evaluation of various potential sites. 
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CLv<nt: Metropolitan Waste Control Commission 
Name and Type of Project: Environmental Inventory 
Estimated/Actual Cost: $97f000/$97,000 
Firm's Role; Prime Contractor 

The firm, together with the study team proposed for this project, 
prepared a document entitled, "BMeline Environmental Inventory -
Twin Cities Metropolitan Area," ror the Metro£>olHan Waste Control 
Commission in ,1977. Thib document.'is being used for the massive 
facility} planning effort piresentiy underway by the Metropolitan 
Waste - Control Commission and covfr$ the entire metropolitan area, 
with all' of the^basic environmental, information, J 
.1 

Client: Minnesota Pollution Control Agency 
Name and Type o£ Project: Wastewater Pond Seepage Evaluation 
Estimated/Actual Cost: $44,970/$44,970 
Firm's Role: Prime Contractor 

The firm performed a study for the Minnesota Pollution Control 
Agency to determine the effects of wastewater stabilization 
pond seepage on groundwater quality. The information developed 
in that study will be most useful in evaluating the impact of the 
Loretto wastewater treatment facilities on the local water 
resources of the project area. 

Client: Iowa Department of Environmental Quality 
Name and Type of Project: . Environmental and Water Quality Assessmen 
Estimated/Actual Cost: ' $108,000/$106,000 
Firm's Role: Prime Contractor 

A project performed for the Iowa Department of Environmental 
Quality to define the extent of an industrial waste disposal 
site which was used for potentially hazardous and toxic chemicals 
for over 25 years was performed. The evaluation of a regional 
aquifer system, together with field borings, laboratory analysis 
for heavy metals and organic compounds were performed, including 
mass balance of various hazardous materials. Fourteen comprehen
sive reports were prepared on a very rigid time schedule in a 
five-month period. 

Client: Haltz Ktause Sanitary Landfill 
Name and Type of Project: Evaluation of Impacts on Groundwater 

and Surface Water 
Estimated/Actual Cost: . $8,000/$8,000 
Firm's Role: Sub-contractor 

An environmental assessment of a combination county and 
Industrial sanitary landfill was performed for a community in 
central Wisconsin. This landfill Is located In a low lying area 
next to a major natural resource and the possibility of leachate 
contaminating this river was a major concern. A major •?! fort 
to evaluate the Impact on this water resource was pe.-lot mod in a 
very si mi liar circumstance of that lounti at the Wootilaki^ sanitary 
landfI 11. 
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Client: Mcitertal.s Service Corporation 
Name and Type of Project: Sani taicy Landf. ill Evaluation 
Estimated/Actual Cost: $6 ,000/$'b , 000 
Firm's Role: Prime Contractor 

An environmental evaluation of a proposed sanitary landfill in the 
Chicago, Illinois area was performed, including the evaluation of 
the impacts on groundwater, the potential for leachate generation 
and movement of leachate. . The required permit applications for the 
local and state regulatory agencies were prepared. 

Client: Metropolitan Airports Commission 
Name and Type of Project: Environmental Impact Assessment 
Estimated/Actual Cost: $26,000/$12,000 
Firm's Role: Prime Contractor 

An environmental impact assessment report was prepared for the 
Metropolitan Airports Commission Retention Basin No. 1, which is 
a stormwater retention pond to control stormwater runoff from 
part of the Minneapolis-St. Paul International Airport. This 
environmental assessment included a complete inventory of 
terrestrial vegetation, terrestrial wildlife and aquatic biology 
in a wetland used as an integral part of the treatment system. 

Client: Metropolitan Airports Commission 
Name and Type of Project: Environmental Impact Assessment 
Estimated/Actual Cost: $30,000/$29,000 
Firm's Role: Prime Contractor 

An environmental impact assessment report and an environmental 
information document was prepared for the Metropolitan Airports 
Commission Retention Basin No. 2, which is located in the Fort 
Snelling State Park. This document was then used by the Federal 
Aviation Administration as the environmental impact statement. 
These documents include a complete inventory of the existing 
environment, including all aspects of the terrestrial and 
aquatic elements and required a comprehensive evaluation of the 
seepage potential for the retention basin, as well as the normal 
groundwater seepage into the recreation lake. 

Client; Metropolitan Airports Commission 
Name and Type of Project: Environmental Impact Assessment 
Estimated/Actual Cost: $55,000/$43,000 
Firm's Role: Prime Contractor 

An environmental impact assessment report was prepared for the 
Metropolitan Airports Commission Retention Rasm No. 3. This docu
ment again included an extensive inventory of the existing environ
ment and in addition, required extensive coordination with various 
state and federal agencies, including the Veteran's Administration, 
Ceneral Services Administration, Federal Aviation Admin1 si rat ion, 
U.S. Corps of Engineers, U.S. Fi sli and Wildlife Sorvic^, Minnesota 
Department of Transportation, the Minni'-ioia Pollution I'onlriil Agency, 
the Minnesota Department of Natural Kr>:;oiii cos and the MiMiopolitan 
Council. The e£[t)rl rogmrffl coot d 1 n.i t i ng t h i r. pioi<.'cl with these 
virious agoncii^s is viewed ,is .1 simil.-ii t uvk to t l;)e ei-,i .i-h 1 i shiin'nt 
• ind u'-.f- of th«- ("on'ui I t an t'Tusk loi I-I • I] « I-.I-', | |>i>i|i'ct . 

001027 



12^-' 

Groundwator Projects I'ui. l orinod by 
E. A. Hic'kok and Assoclutea 

Projiect CJlent 

P.-

I 
I 
I 
I 

Groundwater Pollution Investigation 

Groundwater Supply Investigation 

Lime Sludge Disposal Site Evaluation 

Minnesota Chemical Landfill 
Groundwater Investigation and 
Prediction Model 

Tailings Disposal Site 
Groundwater Investigation 

Sanitary Landfill Groundwater 
Monitoring System 

Impact of Arsenical and Organic 
Wastes on Major Iowa Aquifer 

Predicted Impact on Groundwater 
of Copper Nickel Mining 

Water Resources Investigation 

Impacts of Stabilization Pond 
Seepage on Shallow Groundwater 

Soil Renovation of Wastewater 
and Impacts on Groundwater 

Wastewater Pond Seepage Evaluation 

Impacts of Irrigation Project on 
Groundwater 

Groundwater Pollution Investigation 

Groundwater Pollution Investigation 
(r 

Groundwater Pollution Investigation 

Groundwater Pollution Investigation 

Groundwater Pollution Investigation 

Eagle Picher Industries 

Pennsylvania Gas and 
Water Company 

Pennsylvania Gas and 
Water Company 

Metropolitan Waste 
Control Commission 

Reserve Mining Company 

Washington County, 
Minnesota 

Iowa Department of 
Environmental Quality 

The International 
Nickel Company 

AMAX Exploratory, Inc. 

Minnesota Pollution 
Control Agency 

City of Balsam Lake, 
Wisconsin 

Minnesota Department 
of Natural Resources 

Buford-Trenton 
Irrigation District 

Aneroda-Hess Oil Company 

Wausau Paper Mills 

Northern States Power 

John Deere and Company 

Green Giant Company 
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Groundwater Projiects Performed by 

£. A. Hickok and Associates (continued) 

Project 

Groundwater Pollution Investigation 

Groundwater Pollution Investigation 

Impact of Sanitary Landfill on 
Groundwater 

Johnson Street Sanitary Landfill 

lO 
Phenol Pollution of Groundwater 

Client 

Kraft Foods 

More than 50 Munici
palities and Agencies 

Holtz-Krause i-andfill, 
Wausau, Wisconsin 

Minnesota Department 
of Transporta :ion 

St. Louis Parte# Minnesota 
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TYPICAL PROJECTS 

Surface Water Quality Monitoring Program 

Client: Metropolitan Council of the Twin Cities 

A comprehensive survey of surface water quality was undertaken with 
special emphasis on defining the impact of stormwater and thermal 
discharges. 

A monitoring program was established throughout a metropolitan area 
of 3,000 square miles, consisting of 148 sub-watersheds. Water 
samples were collected and analyzed from selected sub-watershed 
locations and from 52 lakes found within the area. Factors 
influencing water quality were identified. Through the use of a 
computer program, correlations were developed between water quality 
and land use classifications, soil types, slope and population den
sities. 

River Pollution Monitoring Programs 

Client; Twin City Metropolitan Airports Commission 

A water quality monitoring program was established to measure the 
pollutional effects of fuel spills. The water sampling network for 
this program extended approximately 30 miles down the Mississippi 
River from the airport facility. 

When 150,000 gallons of aviation fuel were accidentally spilled into 
the Minnesota River from the airport, E. A. Hickok and Associates 
coordinated the cleanup activities. 

Lake Monitoring Program 

Client: Minnesota Pollution Control Agency 

Perhaps the most intensive lake sampling program ever accomplished 
anywhere was undertaken on Lake Minnetonka, the number one 
recreational lake in Minnesota. Approximately 5,000 water quality 
samples were collected and analyzed during one year from e network of 
sampling stations covering the lake. 

Groundwater Pollution Investigation 

Client: Eagle-Picher Industries, Inc. 

In order to determine the presence of absence of groundwater pollution 
from old mines, a groundwater quality monitoring program was 
established. The firm also conducted field investigations of all 
wells in the area and all mine shafts. The firm researched and 
evaluated historical data, determined historical groundwater 
tables and estimated historical water quality. 
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Comprehensive Water Quality Management Plan 

Client; Dickxnson County, Iowa 

Under an Environmental Protection Agency grant to investigate 
pollution into the major chain o£ lakes in Iowa, E. A. Hickok and 
Associates directed a comprehensive regional investigation by 25 
government agencies and three private associations of all factors 
affecting water quality. This $154,930 program encompassed exten
sive water quality monitoring, groundwater studies, ecological 
evaluations, evaluations of historical data, hydrologic calcula
tions, identiticaiton of pollution sources, quantification of 
waste inputs, studies of lake bottom sediments, recreational 
water uses, computer applications, existing and projected land 
uses, projected lake conditions, agricultural runoff, lakeshore 
property values, administrative policies and organization and 
a program of recommended improvement facilities. 

Computer Model of a Watershed 

Client: Minnehaha Creek Watershed District 

On the basis of data collected from a network of hydrologic 
instruments established throughout the watershed, as well as from 
historical data, E. A. Hickok and Associates developed a digital 
computer mathematical model for Minnehaha Creek, which is the 
major tributary to the Mississippi River within the Twin Cities 
Metropolitan Area. The model has nine sub-systems, and 315 
variable parameters that represent soil characteristics, areas, 
evaporation rates, evapo-transpiration rates, seepage, etc. In 
response to input of daily precipitation data from ten sample 
years, the model will determine correlative lake levels and 
stream flows throughout the District. 

Water Resources Inventory Program 

Client: Minnesota State Planning Agency 

Assemblage of all hydrologic data for the entire state. Including 
the Upper Mississippi River Basin for reproduction in a report of 
the State Planning Agency. 

Environmental Impact Statement, Sanitary Landfill 

Client: Washington County, Minnesota 

A comprehensive analysis of the impact of a proposed landfill to 
serve a substantial portion of Ramsey and Washington Counties. 
The analysis included the groundwater, hydrology, geology, pollu
tion potential, monitoring requirements and future land use. 

Load Allocation Studies 

Client: Minnesota Pollution Control Agency 

Load allocations for point sources were determined for eight 
river segments in the State of Minnesota. The studies included 
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comprehensive stream surveys, including biological assessment, 
water quality and physical assessment of the streams. Hydrologic 
analyses of the basins were performed to determine the critical 
flows. Detailed documentation of the data and mathematical 
computer model are included in the final reports. 

Basin Water Quality Management Plan 

Client; Iowa Department of Environmental Quality 

A comprehensive inventory and analysis of all municipal, 
industrial, semi-public, agricultural and non-point sources was 
prepared. Treatment needs were determined relative to water 
quality standards, load allocations and costs and priority of the 
needs were assessed. The analysis included the geology, hydro
logy# groundwater, growth projections and water quality. 

Evaluation of Stormwater Treatment Methods 

Client: Minnehaha Creek Watershed District 

An Environmental Protection Agency research and demonstration pro
ject to evaluate various techniques of controlling, managing and 
treating urban stormwater runoff was performed by the firm. 
Techniques evaluated include porous roughing filters, filtration 
by natural marshes, high rate pressure filtration and organic soil 
filtration. The hydrologic, nutrient and microbiological aspects 
of the various techniques were evaluated. Recommended methods of 
treatment and design criteria have resulted from the project. 

Assessment of Water Needs 

Client: Pennsylvania Gas and Water Company 

A comprehensive investigation of the existing and projected water 
needs for more than 450,000 residents of the metropolitan Wilkes-
Bar re-Scran ton, Pennsylvania area was performed. This assessment 
was used to formulate a long range water supply plan. The 
environmental impact of withdrawing 110 million gallons per day 
from the Susquehanna River was assessed as well as various methods 
of securing additional water sources. 

Land Application of Treated Wastewater 

Client: City of Storm Lake, Iowa 

A comprehensive investigation was conducted in order to determine 
the feasibility of land application of treated wastewater in the 
Storm Lake area. The project was unique in that the wastewater 
application treatment was designed for maximum crop production and 
resource utilization. The application treatment was based on the 
results of a statistical analysis of plant available soil moisture 
data. 
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Tailings Disposal Site Selection 

Client: Reserve Mining Company 

In order to assist the Reserve Mining Company in the selection of 
an environmentally acceptable tailing,s disposal site, a comprehen
sive geo-hydrologic investigation was conducted in northeastern 
Minnesota. The analysis included water balance determinations, 
surface and subsurface geology, surface and subsurface hydrology 
and also an assessment of potential environmental impacts. 

Stormwater Treatment Facility 

Client: Dayton-Hydson Properties, Inc. 

This project received a Grand Award for engineering excellence 
from the Minnesota Association of Consulting Engineers in 
February, 1976. The project was designed to maintain the ecologi
cal balance of a lake receiving runoff from a new major regional 
shopping center in a suburban setting. The facility was designed 
to meet the stringent requirements of a NPDES permit, one of the 
few issued to heretofore sources considered to be non-point. The 
facilities, consisting of multiple baffled grit and floating 
debris removal units, holding ponds, oil removal units and outlet 
controls, are capable of handling a 100-year return frequency 
storm. 

Municipal Stormwater Treatment Needs 

Client; Minnesota Pollution Control Agency 

The municipal stormwater treatment needs for the entire State of 
Minnesota were developed by the firm. The variables considered 
include city type, land use, precipitation, topography, soil type, 
population area, existing development patterns, pollutants 
generated, effluent standards and receiving water standards. The 
overall needs for both stormwater collection or separation and 
treatment for more than 440 cities were determined with populations 
from 505 to more than 430,000. Typical treatment facilities were 
described as well as construction and operational procedures and 
expenses. 

Special Flood Hazard Study 

Client: U. S. Army Corps of Engineers 

A special flood hazard study was performed on the Minnesota 
River in the vicinity of Mankato, Minnesota. This study defined 
the limits of the standard project flood and the intermediate 
regional flood with and without a flood control project. The 
report defined certain responsibilities of the local units of 
government which were necessary to successfully implement the 
entire project. 
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Pre-operational Water Quality Monitoring 

Client: International Nickel Company 

An intensive water quality and limnological investigation was 
designed, performed and completed over an eighteen month period to 
define background conditions in northeastern Minnesota prior to 
commencement of the construction of a copper-nickel mine. In 
addition to the•standard water quality parameters, trace metal 
analysis to parts per billion and parts per trillion sensitivity 
were performed. Hydrologic analysis, groundwater evaluation, 
analysis of stream and lake sediments, installation of a remote 
gaging station and evaluation of bottom organisms were other 
specific work items in the investigation. The most advanced 
sampling, sampling handling and analytical techniques Including 
flameless atomic spectrophotometry were routinely used. 

Flood Plain Delineation 

Clients: Minnehaha Creek Watershed District 
Rice Creek Watershed District 

The 100-year flood plain limits along selected portions of both of 
these metropolitan streams have been defined as a tool in the 
implementation of certain water management strategies. Both of 
these Districts are experiencing rapid urban development and 
increased incidences and awareness of the flooding potential. The 
flood plain delineation has been an important factor in the 
control, management and acquisition of land which are of utmost 
importance to each District. 

Land and Water Management Improvements 

Client: Minnehaha Creek Watershed District 

A comprehensive and multi-faceted program consisting of thirteen 
separate recreationally oriented projects have been developed and 
designed for six cooperating units of government within the 
Minnehaha Creek Watershed District. The projects include a dam 
site recreation area, canoe landings, pedestrian trails and faci
lities, creek bed maintenance, kiosks, nature areas and 
landscaping of sensitive areas. The improvements were success
fully tailored to match and meet the diverse requirements of the 
various government units and the concerned citizens. The public 
participation, coordination and support from the inception to the 
completion of this project has been a highlight. 

Minnesota Chemical Landfill Project 

Client: Metropolitan Waste Control Commission 

This five year project funded by the United States Environmental 
Protection Agency is estimated to cost more than five million 
dollars over the project period. The project is designed to 
demonstrate land disposal techniques for potentially hazardous 
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chemical wastes. The project 'is designed to demonstrate land 
disposal techniques for potentialy hazardous chemical wastes. 
The project emphasizes a high degree of citizen participation in 
the decision-making process and a high level of industrial aware
ness. The site selection process and preliminary design of the 
facilities determined the public acceptance and support of the 
project. 

Surface Water Management Plan 

Client; City of Orono 

A comprehensive surface water management plan for the entire city 
was developed through field surveys and computer simulation to 
preserve and enhance the natural drainage and treatment systems. 
The plan included specific recommendations for 110 marsh/wetland 
areas within 21 drainage basins to preserve water quality and 
prevent flood damages. 

Water Resources Investigation 

Client: AMAX Exploration, Inc. 

This investigation assessed the complex hydrological systems of 
northeastern Minnesota relative to providing a dependable makeup 
water supply for a major mining facility. The study included 
evaluation of several alternatives and combination of supplies, 
compatibility with tailings disposal facilities, other water 
users, regulatory requirements and anticipated environmental 
impacts. A complete review and analysis of existing data was per
formed in the area of climatology, geology, groundwater, soils, 
stream flow, runoff water use, other disposal facilities, and 
capital, operation and maintenance costs. Statistical techniques 
were used to develop correlations and projections of "wet" and 
"dry" year conditions. The conclusions drawn from this study are 
used to plan the ultimate facilities with a projected useful life 
of at least forty years. 

Stabilization Pond Seepage Impacts 

Client: Minnesota Pollution Control Agency 

The study evaluated the impact of seepage from wastewater stabili
zation pond systems on groundwater and surface water quality. 
Existing systems, which characterized the general geomorphic 
regions of the state were evaluated. The effectiveness of the 
seal, the effects of the bottom deposits and the significance of 
the underlying soils were determined and evaluated. Complete 
water and nutrient balances were developed for each system. 
Intensive groundwater sampling and level monitoring programs were 
implemented, climatological data was collected and bacteriological 
and chemical water quality monitoring programs were estblished to 
define the variables of each system. 
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Lake Restoration 

Clients; Rice Creek Watershed District 
Minnehaha Cree'k Watershed District 
Minneapolis Park and Recreation Board 
Clearwater River Watershed District 

A number of feasibility studies for lake restoration projects have 
been performed. These projects include water quality sampling, 
analyses and evaluation, dtermination of pollutant sources, deter
mination of alternative corrective actions, cost effective analysis 
of the alternatives and environmental assessment of the alter
natives. Application for grant funds have been prepared and 
follow-up correspondence processed. 

A project developed for the Long Lake Chain of Lakes at an esti
mated cost of 2.6 million dollars was awarded an Environmental 
Protection Agency lake restoration grant. This three year 
restorative project inludes sediment control and removal, flood 
storage and routing, wetland treatment and erosion and nutrient 
control measures. 

A lake restoration system for Wirth Lake in the City of 
Minneapolis was designed and constructed, which included aeration 
and biological activated soil filtration. 

Soil Renovation of Wastewater 

Client: City of Balsam Lake, Wisconsin 

This comprehensive hydrological evaluation of a proposed 
wastewater adsorption system considered a variety of factors 
including groundwater flow, quality and fluctuations, permeability 
and adsorptive capacity of the soils systems, impact of wetlands 
on effluent quality and groundwater quality and effects of soils 
on the nitrogen, phosphorus and heavy metals concentrations. This 
evaluation permitted approval of a system based on several recom
mended design modifications. 

Stormwater Treatment System 

Client: Twin Cities Metropolitan Airports Commission 

A complex drainage network serving an international airport 
requires stormwater treatment and control facilities to comply 
with the conditions of the National Pollutant Discharge 
Elimination System permits. The drainage is contributed by lands 
under the jurisdiction of a variety of agencies and lands on which 
to construct facilities are also controlled by outside sourcer. 
The coordination of the concerns of the many agencies involved, 
coupled with the technical complexities of problems make implemen
tation of these projects extremely sensitive. The projects 
include water quality monitoring, flow measurement, preliminary 
design, permit acquisition, final design and construction of the 
required facilities. 
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Groundwater Model 

Client; Metropolitan Waste Control Commission 

A comprehensive review and evaluation of available computer 
groundwater models was performed. The model was applied to a 
planned hazardous waste site for the environmental and field eva
luation studies. The model can be used to predict the direction 
and rate of movement of leachate which might escape a chemical 
landfill and to evaluate various remedial actions. Two models 
were tested and verified and the recommended model was revised for 
the specific project and tests on a hypothetical site were per
formed. A sensitivity analysis was performed to determine the 
level of field data that is required for the desired' results. 
Factors such as solute transport, density and dispersion effects, 
complete anisotrophy, heterogeneity, recharge rate, vertical and 
horizontal hydraulic conductivity, porosity, geomorphology and 
leachate quality were evaluated. 

Recreational Facilities 

Client: Okabena-Ocheta Watershed District 
Worthington, Minnesota 

A recreational facility was designed for water oriented facilities 
including boating, camping, picnicking, fishing and hiking. This 
rustic facility was designed to complement an artificial lake 
created to improve the water resources of this water deficient 
region. These facilities were designed with an expandability 
feature to ensure adequate facilities as the use and demand 
increases. Coordination with state, regional and local agencies 
was required to ensure compliance with the objectives of each 
agency. 

Evaluation of Hazardous Wasste Disposal 

Client: Iowa Department of Environmental Quality 

The projicct defined the extent of an industrial waste disposal 
site which was used for potentially hazardous and toxic chemical 
for over twenty five years. A regional aquifer system is poten
tially threatened by the waste site and alternative actions to 
protect the environment were evaluated. Field borings, laboratory 
analyses for heavy metals and organic compounds were performed and 
mass balances developed for the four sites investigated. Fourteen 
comprehensive reports wre prepared on a very rigid time schedule 
during a five-month period. Outputs include recommendation for 
safe disposal, recommended monitoring procedures and systems, 
recommended land disposal evaluation criteria, literature reviews 
as well as various interim reports. 

Lake Phalen Restoration Evaluation 

Client: Ramsey County, Minnesota 001037 

In order to determine the most effective restoration measure that 
should be implemented, this evaluation considered detention 



f 

ponding, reuse of urban runoff, seepage ponds, first flush diver
sion systems, biologically activated soil filtration units and 
lake level management technique. The evaluation included a 
detailed investigation of the lake's interconnection with the 
groundwater system and the role of the lake's sediments as a 
nutrient load. Several multipurpose measures are recommended 
based on projected improvements on the water quality of the inten
sively used urban lake. These measures include providing for 
recreational activities improved habitat areas, a stabilized lake 
level in addition to an improved aesthetic quality. 

Small Boat Harbor 

Client; Corps of Engineers, St. Paul District 
* 

Configuration channel and dredging alternatives were evaluated for 
the Warroad small boat harbor in Lake of the Woods. This project 
evaluated the sediment deposition patterns in the harbor, con
sidered various channel configurations, considered construction 
alternatives to provide a channel and evaluated the maintenance 
requirements for the various configurations. A unique solution 
was developed which minimizes the channel maintenance requirements. 

Environmental Baseline Inventory 

Client: Metropolitan Waste Control Commission 

The firm was the prime consultant in an intensive effort to develop 
a detailed inventory and assessment of the ecological, social, 
cultural and physical and aesthetic characteristics on the seven 
county metropolitan area. The purpose of the project was to 
provide a baseline data source for the Metropolitan Waste Control 
Commission's on-going 201 Facilities Plan. The work involved 
research compilation and consolidation of existing data, updating 
when possible and providing additional sources of information. In 
addition to overall project management, Hickok and Associates 
performed detailed analyses in the discipline of climatology, 
topography, geology, geomorphology, soils hydrology, wetlands, 
water use, water quality, land-water interfaces, agriculture, land 
quality and environmental constraints. The documentation was 
designed to be used as a tool for the on-going planning projects 
for the Commission and other agencies in the Metropolitan Area. 

Environmental Impact Assessment Report 

Client: Metropolitan Airports Commission 

An environmental impact assessment report was prepared for a 
facilitiy proposed to be constructed in an extremely sensitive 
habitat within the Minnesota River Valley and several alternatives 
and mitigative measures were required to obtain approval of this 
facility. A comprehensive and detailed inventory of the vegeta
tion in the upland, the wetland^s and the wildlife in the uplands, 
the pond and the weltands was performed. The interaction between 
these factors and the park's objectives, the disturbances that 
would take place during construction and the operating conditions « ucifw VJULXIKJ 

\r were assessed and quantified. 
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Flood Insurance Studies 

Client: The Federal Insurance Administration 
(Housing and Urban Development) 

Flood Insurance Studies are being performed for 18 communities 
within the State of Minnesota. These studies include recon
naissance , survey of the communities, hydrology of the study 
area, use of the HEC-2 model to determine the flood plain area, 
preparation of floodway maps and final flood insurance maps. 
These studies include a complete evaluation of the flood-prone 
areas within the community or county upder study, and the results 
are reconciled with other on-going studies in surrounding communities, 

National Runway Friction Measurement Program 

Client: Federal Aviation Administration 

The runways at more than 270 of the major airports throughout the 
United States are being evaluated for the pavement conditions and 
the friction characteristics. This 24-month project includes the 
design, procurement and operation of six sophisticated friction 
measurement vehicles. The techniques includes the use of the 
Mu-Meter and a qualitative and quantitative evaluation of such 
pavement characteristics as texture, construction method, rubber 
accumulation, surface contaminants on the pavement, structural 
condition, joint condition and other miscellaneous parameters. A 
sophisticated data base management computer program has been 
developed and all data is input from the field, to an on-line 
computer system. The objectives of this massive data collection 
system are to increase the effectiveness of the funding program 
and to enhance safety by reducing hydroplaning and improving 
runway friction characteristics. 

Wastewater Pond Seepage Evaluation 

Client: Minnesota Department of Natural Resources 

The wastewater treatment facility for Itasca State Park was eva
luated to determine the impact of seepage from the pond system 
on the water resources of the Mississippi headwaters area. This 
study evaluated the groundwater and surface water quality by 
performing water and nutrient balances for the system. Intensive 
groundwater and sampling and level monitoring programs were used 
along with climatological data, bacteriological and chemical water 
quality information to define the operating regimes in the system. 

Evaluation of Hyland Lake Restoration Project 

Client: Hennepin County 

An intensive water quality monitoring program is being implemented 
to evaluate the results of a lake restoration project performed 
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on an urban lake in Hennepin County. Evaluation is to determine the 
effectiveness of the lake restorative techniques employed on the 
lake and include water quality sampling of the lake as well as 
the influent streams and drainage systems. The report will be 
prepared detailing the findings and wil be used presumably by the 
Federal government to evaluate the techniques used on the restora
tion nof Highland Lake. 
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Regional water studies 

client: 

MINNEHAHA CREEK 
WATERSHED DISTRICT 

problem: 
To develop an overall plan for the purpose of 
Implementing a land, soil and water manage
ment program m a district comprising 174 
square miles and including both urban and 
rural areas. Present and future population den
sities and land-use requirements were major 
factors which had to be considered in the 
development of this plan. 

solution: 
There are 33 units of government within the 
Watershed District: 27 municipalities, 4 town
ships and 2 counties. Development of the plan 
included a comprehensive investigation of local 
regulations, the philosophy of the citizens and 
the natural and historical characteristics of the 
communities. The natural characteristics of the 
watershed, its historical significance, popula
tion and economic growth patterns and the 
quality of its water resources were major areas 
of investigation. Problems were defined and 
plans and recommendations presented to the 
Board of Managers of the Watershed District. 
Water and land management regulations and 
policies also were proposed. The overall plan 
has now been approved by the Minnesota 
Water Resources Board and is being used as 
the management guideline for future investiga
tions and projects within the district. 

The overall plan received an engineering ex
cellence award from the Minnesota Associa
tion of Consulting Engineers and the Consult
ing Engineers Council of the United States. 



PROFESSIONAL 
STAFF 

JOHN A. HOLMQUIST has had broad ex
perience in engineering and mineral geo
physics in the United States and Central 
America. He has conducted geophysical re
search and exploration for the Phelps-Dodge 
Corp. in Montana, South Dakota and Wyo
ming. And he has been in charge of geological 
engineering investigations and geological en
gineering studies for the Materials and Re
search Section of the Minnesota Highway 
Department; the Bureau of Engineering, Min
nesota Department of Conservation; and the 
City of Minneapolis. Mr. Holmquist received 
his degree in Geological Engineering at the 
University of Minnesota and has been a 
member of the staff of Eugene A. Hickok and 
Associates since 1966. 

WILLIAM M. CAMPBELL is a registered 
engineer with extensive experience in Canada, 
Central America and South America. He has 
been in charge of many successful mineral 
development projects and also was Chief Engi
neer of the AID Mission in Guatemala for 
seven years. In the latter capacity, he was 
responsible for planning and supervising a 
wide variety of public works and heavy con

struction projects. Mr. Campbell obtained his 
degree in mining engineering at the University 
of Minnesota in 1950. 

MARCUS C. HANNAMAN has conducted 
numerous ground-water and geophysical field 
investigations in Minnesota, Wisconsin, Illinois 
and Iowa He also has supervised exploratory 
drilling on large-scale ground-water develop
ment projects and has been a soils scientist in 
the Soils Laboratory of the City of Minneapolis. 
A University of Minnesota graduate, Mr. 
Hannaman joined Eugene A. Hickok and Asso
ciates as an assistant hydrologist in 1967. 

EDMUND C. CONtOSKi has been the 
Planner, Planning & Research Manager, and 
Project Administrator with Pemtom, Inc. Pre
viously he held the position of Senior Planner 
with a major planning consultant Mr. Con-
toski IS.experienced in comprehensive plan
ning for cities and counties, including eco
nomic and demographic studies, land use, 
transportation, natural resources and park 
system planning. Mr. Contoski is a graduate 
of the University of Minnesota and a certified 
planner-in-charge in the State of Minnesota. 

ROBERT D. TAFELSKI has been a hydrolo
gist with the Peace Corps in the Dominican 
Republic and staff and consulting hydrologist 
for the Dominican government. He has done 
research concerning ground-water problems 
associated with solid waste disposal for the 
City of Madison, Wisconsin, and conducted 
geochemical and geophysical surveys in Gua
temala and various parts of the United States. 
Mr. Tafelski holds a Master of Science degree 
in Water Resources from the University of 
Wisconsin 

WALTHER P. VAN DER BORGHT has over 
twenty years of professional experience in 
civil engineering and project management, 
including design and construction supervision 
for water, sewer and power projects. He has 
been site development engineer for U S. Air 
Force Minuteman missile complexes, and As
sistant City Engineer of Casper, Wyoming. He 
IS experienced in project administration in the 
United States, Africa, Europe, and Central 
America, and is responsible for overseas en
gineering projects. He obtained degrees from 
the University of Vienna, Lycee de I'Etat and 
the University of California He is a member 
of the Society of American Military Engineers 

FRANK A. VILLELA has held the position of 
Coordinating Engineer responsible for the 
location, design and construction of public 
facilities and utilities for the Rural Develop
ment Program in Guatemala. He is a Regis
tered Engineer in California, Nova Scotia, and 
Guatemala. He served as a structural engineer 
with the Nova Scotia Department of High
ways, and has been responsible for mineral 
development projects in Central America and 
municipal utility projects in California. 

NORMAN C. WENCK has been in charge of 
a wide range of water supply, transmission, 
storage and water treatment projects as a U.S. 
Navy construction officer in Thailand and the 
United States. He also has done research and 
development work in the water treatment field. 
And he has had extensive experience in storm 
and sanitary sewer design, site development, 
engineering and feasibility studies and site 
engineering and drainage. Mr. Wenck obtained 
a Master of Science degree in Civil Engineering 
at Iowa State University and is a Registered 
Engineer in Minnesota and Wisconsin. 
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Site investigations/typical project -

client: 

JONATHAN 

problem: 

Development of a recreational lake for a 
planned NEW TOWN of 50,000 population 
at Chaska, Minnesota. 

solution: 
A hydrological investigation was made to deter
mine the characteristics of an existing stream. 
Test drilling was conducted to determine sub
surface conditions From this data, the bound
aries of the lake were planned and the site for 
the dam was selected. The resulting 70-acre 
lake provides the focal point for the planned 
community 

O 

O 
O 



Millions of poopio throughout ihn wot Id ore dnpi ndf iil upon iirounil wotci 
resources for their dnily water supptlii"-,. And the piiililcu of nialidting ih'' 
demands <if our growing po[)ul.ition with avail,i(>le watet is one that i ,ill 
for oonsiderahio expertise lioth in niound w net exploratton .and in the 
mnnagement of existing wnlfi faialtties. Fugrni" A. Hinknk and A' aifaate • 
has supplied the necessary ex|)nttise for the rlpvelnpment (il sttrif. of 
public and private water supply systems. And whether the pinlili nt is ime 
of loi iltng a new water supply, drilling and testing .1 rtew well m Imiling 
ways in which to increase the ptoduction of existing wells, the tiim r. 
always happy to be of service. 

Municipal water supply 

client: 

CITY OF WQRTHIWGTON. MINNESOTA 

problem: 

To fintd and develop sources of ground-water 
for a city whose future growth was threatened 
by an inadequate water supply. As a part of 
the immediate problem, the construction of a 
large food processing plant was being delayed 
until a reliable water supply could be assured. 

solution: 

Electrical resistivity studies were made of large 
areas in and around the city. Quantitative 
hydrologic tests provided a dependable source 
of water 7 miles from the city. Subsequently, 
production wells were drilled, a pipeline con
structed and treatment facilities provided. The 
availability of an adequate water supply has 
been an important factor in the continued 
growth of the community. 

I 
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Some of the CflSents the Firm Has Served . 
DNDUSTRIAL 

Apple River Chemical Company 
Dairyland Power Cooperative 
John Deere & Corhpany 
Eagle-Picher Industries 
Glenwood-lnglewood Co. 
Green Giant Company 
Honeymead Company 
International Nickel Company 
International Minerals and Chemical Company 
Kimberly-Clark Corporation 
Kraft Foods 
3M Company 
Munsingwear 
Northern States Power Company 
Oliver Iron Mining Company 
E. J. Longyear Company 
Northwestern Malt & Gram Company 
Wausau Paper Mills Company 
Morton Salt Company 

MUNICOPALITIES 

Chisholm, Minn. 
Deephaven, Minn. 
Eau Claire, Wise. 
East Troy, Wise. 
Glenwood, Minn. 
Hibbing, Minn. 
Jackson, Minn. 
Luverne, Minn. 
Mankato, Minn. 
Marshall, Minn. 
Neilsville, Wise. 
New Ulm, Minn. 
Olivia, Minn. 
Renville, Minn. 

St. Anthony Village, Minn. 
St. LOUIS Park, Minn. 
Sauk Centre, Minn. 
Sleepy Eye, Minn. 
South St. Paul, Minn. 
Stevens Point, Wise. 
Wayzata, Minn. 
Weyerhauser, Wise. 
White Bear Lake, Minn 
Willmar, Minn. 
Worthington, Minn. 

OTHER PUBLOC AGENCIES 

Metropolitan Council 
Minnehaha Creek Watershed District 
Minnesota Department of Conservation 
Minnesota Highway Department 
Minnesota State Planning Agency 
Pan American Health Organization 
United States Customs Department 
World Health Organization 
Buford-Trenton Irrigation District 

MiSCELLANEOUS 
Minnegasco 
Jonathan Development Corp. 
Miller Well & Pump Co. 
Minneapolis Athletic Club 
Brookview Country Club 
Minnetonka Country Club 
Orrin Thompson Homes 
Water Research Foundation 
Buck Hill Ski Area 

LH 

O 

O 
o 

A. Tusting for ground-water pollution 

B. Sampling lake bottom sediments 

C. Testing water quality 

D. Exploring for copper and silver 
in Central America 

E. Spillway construction at dam site 

F. Soils testing for artificial lake 
construction 

G. Water treatment installation 

H. Probing drill-hole with electric 
logger 

I. Test drilling for village water 
supply in Central America 

o o 
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Other activities 
WATER SYSTEMS providing ultra-pure water 
for special applications such as plating, etching 
and cleaning processes have been designed for 
numerous industrial clients the re-use of cool
ing water and other methods of water conserva
tion recommended by the company have 
resulted in reduced water costs Investigations 
to increase the efficiency of treatment facilities, 
or to modify existing equipment to increase its 
capacity, also have produced substantial 
savings for clients 

CONTAMINATION OF GROUND-WATER 
SUPPLIES IS an increasingly critical problem 
in both urban and industrial areas. The firm 
has conducted investigations to determine the 
sources of such contamination, along with 
patterns of movement and rates of flow, and 
this has resulted in appropriate abatement 
facilities and practices. 

WATER TREATMENT SYSTEMS have been 
designed by the firm for the removal of turbidity, 
iron and manganese and for softening, chlori-
nation, fluoridation and deiqnization of water 

O supplies of both municipalities and private 
O industries 

GEOPHYSICAL SURVEYS are conducted to 
economically locate sources of ground-water 

^ or delineate mineral deposits The firm conducts 
electrical resistivity, seismic, electro-magnetic, 
gravity, magnetic-susceptibility and induced-
potential surveys 

NATURAL RESOURCE DEVELOPMENT 
and management programs for several areas 
in Central America have been successfully ac
complished These projects involved planning, 
financing, staffing, construction and opera
tional management of major base-metal 
properties 

ARTIFICIAL RECHARGING OF AQUIFERS 
has been evaluated for municipalities and 
industries whose existing ground-water 
supplies have become inadequate. The firm 
has investigated the merits of storing treated 
fresh water or demineralized brackish water in 
natural, underground reservoirs. 

LIMNOLOGICAL STUDIES have been con
ducted to quantify the nutrient balance for 
lake systems. In this connection, management 
guidelines have been prepared to assist govern
ing bodies in improving the quality of their 
water resources and in helping to restore the 
ecological balance. 

A TESTING LABORATORY is operated by 
the firm to provide complete analysis of water, 
waste-water, air, soils and minerals. The tech
nical significance of chemical and biological 
determinations is evaluated and reported in this 
laboratory And the detection and identification 
of iron bacteria and sulfate-reducing bacteria is 
one of the many special services which are made 
possible through maintenance of this facility 
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Gera^hiy Miller, Inc. 

SELECTED PROJECTS FOR PRIVATE INDUSTRIAL 

CLIENTS AND PUBLIC AGENCIES 

The Geraghty & Miller, Inc. projects listed in this 

Work History have been selected to demonstrate the scope of 

the firm's capabilities and specific skills involved in a 

wide variety of projects. The brief project descriptions 

are keyed to a skills table to assist the reader with evalua

tion of the firm's experience, services, and technical flexi

bility. 

The principal skills involved for each project are 

"keyed" as follows: 
! 

A) Hydrogeological Investigation 
B) Contamination Assessment 
Cj Design of Monitoring Facilities 
D) Hydrogeologic Field Services Pertaining to Well Drilling 

, E) Knowledge of Regulations 
F) Ability to Assist with Development of Local Regulatory 

Requirements 
' H) Environmental Impact Assessment 
- I) Procedures for Abatement of Ground-Water Contamination 

J) Presentation of Testimony at Hearings and Other Legal 
Proceedings 

K) Participation in Joint Ventures with Other Environmental 
Specialists 

L) Integrating Waste Disposal and Water Programs 
M) Sanitary Landfill Siting, Design, and Monitoring 
N) Communication, Management, Planning, etc. 
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Industrial Projects 

The following list of projects undertaken on behalf of in
dustrial clients are located by state without reference to 
specific location in the interests of client-contractor 
ethical considerations and confidentiality agreements. 

Project Description State 
Principal 
Skills 

Investigation of ground-water poten- Connecticut 
tial to supply 3 million gpd for a 
new planned community 

do 

do 

Massachusetts 

Investigation of ground-water condi
tions at a major industrial site 

Investigation of the extent of 
ground-water conteunination attribut
able to the discharge of industrial 
wastes 

Investigation of the extent of a 
leachate plume originating from a 
town landfill, and its position rel
ative to ground water beneath prop
erty owned by a club in order to 
prepare a legal testimony 

Investigation of migration of heavy Vermont 
metals at an industrial waste dispos
al site resulting from the disposal 
of sludge containing hazardous wastes 

Investigation of sources of contam
ination of an industrial well 

New Jersey 

A,D 

A/B,C,D, 
F,H,I,M 

ArB,C,D,F, 
I,J,M,N 

A,B,C,F, 
H,I 

A,B,C,D, 
H 

Field investigation of oil pollution 
of ground water to determine whether 
contaminants from an industrial site 
are discharging to adjacent proper
ties 

do A,B,C 

Assessment of ground-water contami
nation due to discharges from an in
dustrial plant, and implementation 
of corrective measures 

do A, B,C,D, 
F,I 
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Project Description State 
Principal 
Skills 

Investigation of nitrate contamina
tion of ground water 

Development of a ground-water moni
toring system at a commercial haz
ardous waste disposal facility 

Consulting services in connection 
with application to the PSC for a 
power plant license 

Review of ground-water and recharge 
conditions on a 432-acre site pro
posed for development and presenta
tion of expert testimony at hearing 

Formulation of program to control 
ground-water contamination at site 
owned by industrial firm discharg
ing hazardous wastes 

Investigations and reports for a 
major manufacturing company seeking 
solid waste disposal permit 

Siting of lagoons at steel plant to 
comply with state regulatory require
ments pertaining to ground water 

Presentation of a seminar on regula
tory aspects of ground-water contam
ination to executives of a major 
industrial company 

New Jersey 

do 

New York 

do 

Determination of the extent of chlo 
ride contamination of a shallow 
artesian aquifer at industrial 
plant site 

Investigation of benzene contamina
tion* 

Hydrogeologic evaluation of poten
tial landfill sites in the vicinity 
of an industrial plant 

do 

Pennsylvania 

do 

do 

- Delaware 

West Virginia 

Virginia 

A,B 

A,C,D 

A,C,D,F,H, 
J,K,L,N 

A,C,F,J 

A,BfC,D/ 
F,H,1,M 

A,B,C,F, 
H 

A,B,C,F 

F,N 

A,B,C,D 

A,B,H 

A,M 
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Project Description State 
Principal 
Skills 

Feasibility study of disposal of Florida 
cooling-tower blowdown water from 
a power plant into shallow injection 
wells 

Investigation and removal of a large do 
hydrocarbon spill from subsurface 
storage at airport 

Development of ground-water supplies do 
and preparation of permit applica
tions for a large new development, 
including appearance at hearings 

Consulting services to assist golf do 
club ameloriate problems of exces
sive chlorides in irrigation wells. 
Assistance with obtaining permit 
for water use 

Investigation associated with devel- do 
ment of a phosphate mine 

I...' 

Investigation to determine the im- do 
pact of borrow pit excavation on 
ground-water quality in preparation 
for a zoning application 

Design of a monitoring program for Georgia 
ground-water protection at a chem
ical plant 

A.ssessment of ground-water pollu
tion potential from disposal of 
heavy metal process materials and 
wastes from battery production 

Investigation of disposal site for do 
hazardous wastes to ensure compli
ance with state and local require
ments 

Investigation of landfill disposal do 
practices at plant sites disposing 
of hazardous materials 

A,B,C 

A,B,C,D, 
I,N 

A,D,F,H, 
J,I 

A,B,I,F, 
J 

A,F,H 

A„B,F,H 

A,e,F 

North Carolina A,B 

A,B,C,F, 
M 

A,B,C„F 
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Project Description State 
Principal 
Skills 

Investigation of potential for Illinois 
ground-water conteunination arising 
from spray irrigation of industrial 
wastes 

Abatement of leakage of PCB-
contaminated oil at a regulatory 
facility in the midwest 

Evaluation of the pollution poten
tial of a landfill receiving indus
trial wastes 

do 

do 

Investigation of suspected ground- Indiana 
water contamination arising from 
disposal of heavy metal wastes 

Investigation of possible effects Ohio 
of proposed industrial development 
on local ground-water system 

Study of availability of ground do 
water at a large industrial site 

Design and installation of ground- Michigan 
water monitor well system for five 
impoundments at chemical plant 

I 

A.f B f C # D / 
I,J 

A,B,M 

A,B 

A,H 

A,B,C 
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Selected Projnchs Involving Public Agencies or Hunicipalities 

Job Description and Location Contact/Client Skills b 
Hydrogeologic evaluation of a proposed 32.7-acre 
municipal landfill site, Darien, Connecticut 

Investigation of the effect of landfill leachate on 
ground water, Weston,. Connecticut 

Feasibility study of land disposal of sewage plant 
effluent through sand filtration, Dourne, Massa
chusetts 

Development of solid waste management plan. South-
borough, Massachusetts 

Assessment of land disposal of wastes involving hy
drogeologic investigation- of 20 sites to determine 
the impact of landfills on ground-water quality, 
Gloucester and Camden Counties, New Jersey 

Evaluation of the potential hydrogeologic impact of 
development on a 35-acre tract to assist with zoning 
decision, Millburn, New Jersey 

Investigation of a 7,000-gallon PCB discharge in Old 
Bridge, New Jersey, hear the well field serving Perth 
Amboy. PCB concentrations in the soil, and rates of 
movement into deep soils and ground water are being 
measured in order to evaluate abatement procedures 

Consulting services in connection with escape of 
hazardo^ wastes at Kin Buc landfill, Middlesex 
County,Sew Jersey 

o 
U1 

M. Albertson 
Albertson, Sharp & Backus, Inc. 
Norwalk, Connecticut 

D. Strassler 
Selectman's Office 
Weston, Connecticut 

Roy Long 
Anderson & Nichols Co., Inc. 
Boston, Massachusetts 

do 

T. Goodrich 
U. S. EPA 
Office of Solid Waste Manage

ment Programs 
Washington, D. C. 

J. Helbe 
Millburn Engineering Department 
Millburn, New Jersey 

Karl Bizns 
New Jersey DEP 
Office of Hazardous Substances 

Control 
Trenton, New Jersey 

do 

A,D,M 

A,B,J 

A,D,K,L 

A,K,L 

A,B,C,D, 
H 

A,n,N 

A,B,P,J 

A,B,D,i 



Selected Projects Jiivolving Public Agencies or Municipalities (Cont'd.) 

Job Description and*Location Contact/Client Skills § 

Evaluation of ground-water conditions. Design and in
stallation of monitoring well system for sanitary 
landfill. Port Washington, New York 

Felix Andrews, Commissioner 
Department of Public Works 
Town of North Hempstead 
Manhasset, New York 

A,B,D,M I 

Ground-water contamination study and monitoring at 
Croton Point landfill to comply with landfill closure 
order, Croton, New York 

Peter Eschweiler 
Director of Planning 
Westchester County 
White Plains, New York 

A,B,C,D, i 

Ground-water aspects associated with the development 
of a comprehensive quality management plan for the 
lower and central Susquehanna River Basin, Pennsyl
vania 

Carlyle Westlund, Chief 
Ground Water Section 
Pennsylvania DER 
Harrisburg, Pennsylvania 

A,N 

Review of proposed water injection system for sea
sonal storage of surplus water in Norfolk, Virginia 

Lawrence Benader 
Gannett Fleming Corddry & 

Carpenter, inc. 
Harrisburg, Pennsylvania 

A,E 

Study of availability and quality of ground water 
to serve the City of Virginia Beach, Virginia 

R. L. Green, P.E. 
Wiley & Wilson, Inc.' 
Lynchburg, Virginia 

A,N 

Hydrogeologic tasks associated with the development 
of a municipal landfill for Bowie, Maryland 

R. Leach 
EMCON Corp. 
San Jose, California 

A,D,M 

well inject.inn system to re
ceive treated municipal wastes, including design of 
test well and construction of system of- permanent 
wells, ̂ ty of West Palm Beach, Florida 

J. H. Weaver 
Robert 6 Company Associates 
West Palm Beach, Florida 

A,C,D,E, 
F,L,N 

Investigation of four potential new landfill sites 
includifi|[ monitoring systems. Two sites selected 
for dev^opment, St. Lucie County, Florida 

Andrew Helseth 
County Engineer 
St. Lucie County 
Ft. Pierce, Florida 

A,F,M 



Selected Projects Jnvolving Public Agencies or Municipalities (Cont'd.) 

Job Description and•Location Contact/Client Skills 

Assessment of the effects of sand mining and 
assistance with the development of sand mining 
permit requirements, St. Lucie County, Florida 

investigation of a landfill which had received large 
quantities of PCB-contaminated wastes, in order 
to determine steps required to prevent the con
taminants from degrading ground-water quality 
and the waters of a nearby stream 

St. Lucie County 
Doard of Water Commissioners 
Ft. Pierce, Florida 

Charles Stratton 
Environmental Science and 

Engineering, Inc. 
Gainesville, Florida 

A,H,N 

A,0,K,M 

O 
O 

O 
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V 

NATIONAL STUDIES 

Report to Congress - Waste Disposal Practices and Their Ef
fects on Ground Water (EPA-57Q/9-77-Q01) 

In 1976/ Geraghty & Miller, Inc. completed a two-year 

study of the impact of waste disposal practices on ground wa

ter in the United States. This investigation., on behalf of 

the U. S. Environmental Protection Agency, fulfilled the re

quirement of Section 1442(a)(4) of the Safe Drinlcing Water 

Act which directed the Administrator of EPA to conduct a sur

vey of (a) "disposal of waste (including residential waste) 

which may endanger underground water which supplies, or can 

reasonably be expected to supply, any public water systems," 

and (b) "means of control of such waste disposal." 

Completion of the 531-page report required' a thorough 

understanding of national hydrologic conditions; industrial, 
• 

agricultural, and community waste management practices; and 

(3 vechnological options available for protection of ground wa

ter from the adverse affect of man's activities on land. Of 

particular importance was the firm's ability to design and 

manage the study by drawing upon the talents of experts with

in the Geraghty & Miller, Inc. staff, together with contribu-
a 

tions from individuals Icnown to the firm whose sJcills were 

considered valuable to successful completion of the investi

gation. Sections of the report reviewed existing Federal 
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legislation and state and local alternatives for ground

water quality protection. 

Client; U. S. Environmental Protection Agency 
Office of Solid Waste Management 
Washington, D. C. 20460 

Development of a Data Base for Determining the Prevalence of 
Migration of Hazardous Chemical Substances into the Ground 
Water at Industrial Land Disposal Sites 

The fundamental objective of this investigation was to 

establish whether or not industrial hazardous wastes con

tained in land disposal sites are contaminating ground water. 

To meet the project site selection criteria, 727 facilities 

were inventoried in 41 states, and regulatory agency files 

were examined in 23 states. From this data base, 122 sites 

were selected for field inspection, the purpose of which was 

to determine geologic and hydrologic conditions, facility de

sign and operation, and availability of monitoring wells. -

This project was subjected to particularly rigorous criteria 

in order to document cases of previously unsuspected contami

nation., obtain representative water samples from affected 

aquifers and to document migration of the contaminated 

ground water. Successful completion of the project was heav

ily dependent upon the firm's ability .to work with local and 
« 

state regulatory departments in order to select sites and 

gain access to private property, and to protect the confiden-
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tial nature of much of the information obtained. 

The firm was responsible for interpretation of results 

of analytical tests for 30 constituents run on a total of 

172 ground-water samples taken from representative sites. 

It was necessary to carry out site selection and hydrogeo-

logic field services at 19 sites. The original contract 

specified that 75 industrial waste land-disposal sites would 

be investigated. Due to enactment of the Resource Conserva

tion and Recovery Act of 1976 (PL 94-580), the contract was 

amended to limit the number of sites to 50 in order to allow 

the consultant to develop support documents for monitoring 

regulations required by this Act. 

The second section of the study explains techniques for 

monitoring ground water at hazardous waste management facili

ties, and reviews state laws and regulations providing for 

hazardous waste monitoring programs. Hazardous waste manage-

me.nt plans being developed in 10 selected states, which have 

progressive policies relative to ground-water protection, 

were analyzed. These states represent the broad range of 

geologic and hydrologic environments in the United States. 

Client: U. S. Environmental Protection Agency 
Hazardous Waste Management Division 
Washington, D. C. 20460 
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Site Location and Water Quality Protective ReqiUirements for 
hazardous Waste Management Facilities 

This study by Geraghty 6 Miller, Inc., was undertaken 

to assist EPA in evaluating alternative regulatory methods 

for establishing performance standards for hazardous waste 

management facilities, at both on-site and off-site loca

tions. Essentially, the objectives of the study were to (1) 

compile a list of potential technical regulatory alterna

tives, and (2) assess the effectiveness and applicability of 

these alternatives in terms of water-quality protection, im

plementation requirements, manpower requirements, effects on 

existing regulatory programs, and cost. The three areas of 

regulatory alternatives examined in most detail were site lo

cation criteria, water-quality criteria, and process meth

odology. 

An in-depth evaluation of existing Federal, state, and 

foreign laws, regulations, and guidelines was undertaken by 

the consultant as a prerequisite for the development of a 

set of regulatory alternatives for facilities. Early in the 

investigation it became apparent that the states were having 

particular difficulty in aligning their existing require

ments with those of the Resource Conservation and Recovery 

Act. This was because at least 25 states already had laws, 

regulations or other requirements for hazardous waste manage-
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ment facilities. 

Performance of this contract was heavily dependent upon 

the consultant's understanding of the relationships between 

the Resource Conservation and Recovery Act and other Federal 

and state legislation, and the ability to interpret these re

quirements as they would affect ground-water management from 

the point of view of both developing the resource and pro

tecting its quality. 

Client; U. S. Environmental Protection Agency 
Hazardous Waste Manageirent Division 
Washington, D. C. 20460 

Study to Determine the Nature and Extent of the Impact of In
dustrial and Municipal Surface Impoundments on Underground 
DrinKing Warer Sources 

Geraghty & Miller, Inc. has completed an investigation 

of the occurrence of surface impoundments and their impact 

upon ground water, to fulfill the requirement of Section 

1443(a)(8) of the Safe Drinking Water Act which instructed 

the Administrator of EPA to "...carry out a study of the na

ture and extent of the impact on underground water of... (c) 

ponds, pools, lagoons, pits, or other surface disposal of 

contaminants in underground water recharge areas..." 

This project involved the inventorying of a total of 

100,0'00 sites containing one or more surface impoundments. 
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Industrial facilities surveyed were classified according to 

approximately 25 selected major Standard Industrial Classifi

cation groups, and the municipal facilities according to pop

ulation ranges. The impoundments are described by character

istics such as natural (sinkholes) or man-made, presence or 

absence of linings, and by use. It was also necessary to de

scribe the inorganic and organic substances and the kinds of 

pathogenic and non-pathogenic organisms being disposed of in 

surface impoundments. 

The data were used to determine the impact on ground

water quality; to develop a rating system to show relative 

vulnerability of the hydrogeologic environments to threats 

of contamination from impoundments in each of the states; 

and to develop a parallel rating system to show to what ex

tent ground-water systems are being contaminated. In addi

tion, the consultant was required to determine to what ex

tent surface impoundments presently are subject to control 

in each state, a task which required visits to a number of 

key states whose regulatory control of the facilities is con

sidered to include outstanding features. Finally, a number 

of alternatives were developed to ameliorate the impact upon 

ground water attributable to the facilities surveyed. 

Client: U. S. Environmental Protection Agency 
Office of Water Supply 
Washington, D. C. 20460 
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REGIONAL STUDIES 

Ground-Water Containination in the Northeast States (EPA-660/ 
2-74-056) 

This study evaluated the principal sources of ground

water contamination in 11 northeast states: Connecticut, 

Delaware, Maine, Maryland, Massachusetts, New Heunpshire, New 

Jersey, New York, Pennsylvania, Rhode Island, and Vermont. 

The findings of the study have been used to determine priori

ties for research into ways of correcting existing sources 

of contamination, and to point out deficiencies in present 

control methods for protection against further degradation 

of ground-water quality. The project included determination 

of the present and future use of ground water in the study 

region, and detailed description of the hydrogeology of each 

state studied^ together with evaluation of existing water 

quality and contraints upon future uses. 

Client: • U. S. Environmental Protection Agency 
Office of Research and Development 
Washington, D. C. 20460 

Ground-Water Pollution Problems in the Northwestern United 
States (EPA-660y3-75-018) 

I 

Geraghty & Miller, Inc. E irveyed and documented contauni-
}' 
1- nation problems, in the six states in the northwest: Colora-

^ do, Idaho, Montana, Oregon, Washington, and Wyoming. The 
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project included descriptions of the hydrogeologic environ

ments in each state, as well as determination of baseline 

ground-water quality conditions and investigation of sources 

of ground-water conteunination. Specific needs for ground

water management were assessed, and research and control pri

orities were assigned to the various sources of ground-water 

contamination. 

Client: U. S. Environmental Protection Agency 
National Enviroxunental Research Center 
Office of Research and Development 

Q Corvallis, Oregon 97330 

Ground-Water Pollution Problems in the Southeastern United 
Szetes (EPA-600/3-77-012) 

Alabama, Florida, Georgia, Mississippi, North Carolina, 

South Carolina, and Virginia were the states studied by 

Geraghty 6 Miller, Inc. in this investigation. Basically, 

this investigation followed the outline already established 

for the other two regional studies completed by the firm. 

In this region ground water supplies 46 percent of the total 

water supply. At least 90 percent of the population of Flor

ida and Mississippi is dependent upon ground water for drink

ing water supplies. 

Client: U. S. Environmental Protection Agency 
Office of Research and Development 
Ada, Oklahoma 74820 
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Preliminary Evaluation of Injection Well Practices 

Over a 10-week period, Geraghty & Miller, Inc. under

took an intensive study of 22 injiection-well practices in 

the United States that will be regulated to one degree or 

another through Subparts C and E of the Safe Drinking Water 

Act. The objectives of the study were to describe each of 

the practices, identify state and Federal regulations govern

ing the practices, and to point out how regulations proposed 

by EPA would or would not create administrative and techni

cal problems. 

Client: U. S. Environmental Protection Agency 
Office of Water Supply 
Washington, D. C. 2046.0 

Ground-Water Management Study of the Pinellas-Anclote and 
Northwest Hillsborough River Basins for the Southwest 
Florida Water Management District 

Geraghty & Miller, Inc. has completed an investigation 

to qua;.tify all of the geologic and hydrologic elements that 

constitute the water resources system of two large river ba

sins in west-central Florida. The results of the study pro

vided the Southwest Florida Water Management District with 

guidelines on how to manage ground water within the region 

to best comply with economic, social, and political con

straints. The study included a complete technical descrip

tion of the two basins and an assessment of the effects of 
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^ various water management options on both the ground-water 

I system and the vegetative communities. A principal objec

tive of the investigation was to describe the interrelation-

1 ship between ground water and surface water, and to identify 

I water management techniques required to protect a complex 

hydrologic system. 

I 
* Client; Southwest Florida Water Management District 

P. O. Box 457 
I Brooksville, Florida 33512 

Ground-Water Aspects of the New Jersey Water Plan 

Geraghty & Miller, Inc. is presently participating with 

other consulting organizations in the development of a water 

supply master plan for New Jersey. The prime objiective of 

this firm's activities is to formulate the ground-water man

agement aspects of such a plan, taking into account the im

pact on surface-water sources and the constraints imposed-by 

social, economic, technolo(gical, legal, and institutional 

considerations. 

Particular attention is being paid to existing manage

ment alternatives and conservation plans in the state so 

that, wherever possible, minimal changes would be necessary 

in adopting new guidelines. This would include state desig

nated critical aquifers and areas; the well and diversion 

permit systems; and controls on potentially polluting indus-
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tries, landfills, and other sources of ground-water contami

nation. 

Client: New Jersey Statewide Water Supply Master Plan 
Havens and Emerson, Limited 
Brook-Mayhill Building 
299 Market Street 
Saddle Brook, New Jersey 07662 

Section 208 Areawide Waste Treatment Planning Studies 

Geraghty & Miller, Inc. has been involved in four Feder

ally funded 208 waste treatment management studies; two in 

New York State (Westchester County and Nassau-Suffolk Coun

ties) and two in New Jersey (Middlesex County and Mercer, 

Camden, Burlington, and Gloucester Counuies). Each of these 

studies has been tailored to fit the needs of the area under 

investigation. 

Geraghty & Miller, Inc.'s input into the Nassau-Suffolk 
• 

208 project was to achieve a detailed understanding of Long 

Island's water resources and to identify ground-water qual

ity and quantity constraints. The program emphasized an 

evaluation of waste-water management options under considera

tion by the 208 Technical Advisory Committee. This evalua

tion involved indentification of significant ground-water 

pollution sources and considered their relationships to the 

overall hydrogeologic regime. The investigation summarized 

significant management concepts presently implemented, or 
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proposed, with emphasis on the relationship between hydro-

geology and land use. 

Client: Nassau-Suffolk Regional Planning Board 
H. Lee Dennison Building 
Veterans Memorial Highway 
Hauppauge, New York 11787 
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Planners' Handbook for Residual Waste Management 

Geraghty & Miller, Inc. was a major contributor to this 

manual, prepared by the U. S. Environmental Protection 

Agency, designed to assist planners in developing programs 

for the effective and environmentally sound management of re

sidual wastes, principally sludges from municipal, industri

al, and agricultural waste treatment practices. The hand

book is a compilation of state-of-the-art knowledge and tech

niques for available Best Management Practices (BMP). BMP 

addressed by Geraghty & Miller, Inc. include ground water re

lated aspects of landfilling, landspreading, surface impound

ments, and monitoring practices. 

Client; PEDCo-Environmental (on behalf of the U. S. En
vironmental Protection Agency) 

Atkinson Square - Suite 13 
Cincinnati, Ohio 45246 

Procedures Manual for Ground-Water Monitoring at Solid Waste 
Disposal Facilities 

This manual, prepared for the U. S. Environmental Pro

tection Agency by Wehran Engineering Corp. and Geraghty & 

Miller, Inc., brings together in one volume information 

which will assist solid waste regulatory agencies in adjust

ing solid waste management practices to the requirements of 
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Geraghi) & Miller, Inc. 

the Resource Conservation and Recovery Act of 1976. Al

though the publication was completed prior to passage of the 

law, its contents will assist the user in: (1) establishing 

the need for monitoring; (2) assigning priorities for facil

ities to be monitored; and (3) implementing and directing 

cost-effective, on-going monitoring programs responsive to 
I 

the purposes and data needs established. 

Client: U. S. Environmental Protection Agency 
Office of Solid Waste 
Washington, D. C. 20460 

Impact of Land Disposal of vraste Water Residuals on Ground-
V.'ater Quality 

This evaluation was prepared by Geraghty & Miller, Inc. 

for incorporation into a report to the National Water Commis

sion entitled "Environmental Impact of the Disposal of Waste 

Water Residuals." The firm's contribution defined the poten-

tial effects of land disposal of sludge and effluent based 

upon considerations of geology, hydrology, site and w ste 

characteristics, and waste disposal practices. 

Client: Environmental Quality Systems, Inc. (on behalf 
of the National Commission on Water Quality) 

6110 Executive Blvd. 
Rockville, Maryland 20852 

001070 



. liairiitiiini-iril'rtiMilili'r-iiii it - Y-

Henningson, Durham & Richardson, Inc. 
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STATEMENT OF EXPERIENCE 

GENERAL 

Henningson,, Durham and Richardson has been involved in the planning for and the 
design of environmental facilities since the founding of the company in 1917. 
Prior to the late 1960's, most of the environmental work involved the design of 
facilities for the collection, treatment, storage and distribution of water or 
the collection and treatment of wastewater. This activity remains a major area 
of HDR work. The firm now offers a total in-house capability with more than 
800 personnel including transportation and transit planners and engineers; 
architects; civil, structural, mechanical, electrical and environmental engineers; 
energy management specialists; ecological and safety scientists, system analysts; 
interior designers; estimators; equipment specialists and other support personnel. 
The firm's in-depth engineering capability, assisted by its design programs 
can effectively analyze alternate systems to provide the most value for the 
construction dollar. 

HDR is an international engineering firm, headquartered in Omaha with twenty-two 
regional offices throughout the nation. Our Minneapolis office is located in 
the immediate study area in St. Louis Park. This office has a staff of 70 
personnel with a depth of experience in municipal engineering, supported by 
specialists in our Omaha office. In addition, HDR has made a strong commitment 
to the Minnesota region by transferring experienced and capable environmental 
engineers to the Minneapolis office. 

p TECHNICAL COMPETENCE 
Henningson, Durham and Richardson has been studying, designing and providing 

I construction review for water system projects for many years. We maintain a 
• current awareness in the state-of-the-art for all aspects of design relative to 

•
the proposed facilities. Our engineers can readily become intimately familiar 
with the work that has been completed by your staff and others and continue on 

^ with expeditious and exacting solutions to water system problems. 

f., A. Hydroneoloqical Evaluations. HDR has completed many hydrological and 
geological evaluations of potential water supply sources including aquifers along 
the Platte and Missouri Rivers in Nebraska, Bitterroot and CI arks Fork Rivers in 

f Montana, Mississippi and Nishnabotna Rivers in Iowa and deep well aquifers in Iowa, 
P Maryland and Minnesota. Major hydrology studies in connection with these studies 

included evaluations of the Platte, Missouri, Mississippi, Patuxent, Potomac, 
Sabine, Yadkin, Catawba, Blackwater, Nottoway, North Platte and Big Wind Rivers. 

4 We have an outstanding capability for evaluation and design of wells. 

B. Water Treatment Plants. Water treatment plants have been designed by HDR 
engineers in twenty-six communities since the design of the Omaha Platte River 

|g Treatment Plant in 1965. These plants range in size from 1.0 mgd to 60 mgd with 
varied treatment processes. Water treatability studies were satisfactorily 

p accomplished in connection with each of the designs. 
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SIMILAR PROJECTS 

A lifst of water related projects and project photographs is included in this 
section of the submittal; however, we wish to call special attention to a few 
of the more appropriate projects with expertise requirements similar to those 
of this project. 

1. Shreveport, Louisiana — Activated Carbon Pilot Plant 

Henningson, Durham and Richardson has demonstrated its capabilities to explore 
and develop innovative and advanced technologies and design applications. 
HDR, in conjunction with the Institute of Applied Sciences at North Texas State 
University, has designed one of the first pi'liot scale water treatment plants 
incorporating ozone enhanced biological activated carbon systems as a part of 
an' EPA program at Shreveport, Louisiana's, Amiss Water Treatment Plant, 
demonstrating treatment methods for the removal of trihalomethane precursors 
from drinking water. Carbon treatment is currently being proposed as a required 
treatment method under the National Interim Primary Drinking Water Regulations 
and is a possible treatment alternative for this project. 

2. Omaha Metropolitan Utilities District -- Platte River Plant 

HDR prides itself on its' large number of repeat clients. The Omaha Metro
politan Utilities District is one of our major clients. Work for this client 
began in 1954 with construction review of a 25 mg reservoir. In 1963 we 
completed a report entitled "Development of a New Water Supply". Work was 
completed on this 60 mgd Platte River Water Supply and Treatment Plant in 1968. 

The treatment process at the Platte River Plant provides split treatment or 
calcium selective softening and includes lime to remove iron and magnanese and 
soften the water, potassium permangante and chlorine to assist in the removal 
of iron and maganese and a polyerolyte and polyphosphate to aid in removing 
solids and filtering the water. The plant consists of upflow basins, filters, 
clearwell, high service pumps and drives. Heat recovery systems on gas engine 
exhausts generate steam used in the plant heating and dehumidifying equipment. 
The control panel permits one man to operate the plant, but at least two men 
are on duty at all times for safety and security. 

A Water System Master Plan was completed in 1972, which developed a water supoly 
and distribution system plan to meet all probable demands for water system 
over a period of twenty-five years. The planned system is functional, dependable, 
meets with customer satisfaction and its cost was minimized. The report provides 
a description of the proposed system, a schedule showing the priority of 
improvements and cost of plan implementation. 

Since completion of the report, many miles of water distribution system piping 
have been constructed in accordance with the master plan by MUD staff and others. 
HDR has designed a roof structure and lining of a 20 mg reservoir and a 40 mgd 
booster pump station. We have also designed and construction is complete of a 
25 mg buried concrete ground storage reservoir. HDR was responsible for the total 
project effort for their projects including preliminary report, predesign report, 
design and construction administration. 
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3. Westminster. Colorado — Semper Plant 

HDR has done virtually all water works engineerimg for the City of Westminster 
for the past fifteen years. Westminster ts a rapidly growing city on the 
northwest side of Denver with a current population of approximately 30,000. 

HDR has been responsible as the prime consultant to Westminster for all planning, 
detailed design and construction administration/inspection for the 20 mgd 
Semper Water Treatment Plant. The facility provides treatment to a surface water 
supply from Clear Creek. The original plant was constructed in 1969 with a 
capacity of 6 mgd and then in 1973 it was expanded to 12 mgd. Additional 
improvements were constructed to increase the hydraulic capacity and finally they 
are in the final steps of construction that brings the capacity to 20 mgd. 
In this most recent project, the sedimentation basins were converted to high rate 
shallow depth sedimentation utilizing tube settlers, the basins were covered and 
a solar heat installation was included to heat the building. 

4. HDR Minneapolis Water Plant Design 

HDR purchased the Minneapolis based firm of Pfeifer and Shultz, Inc., in 1976. 
Pfeifer and Shultz had been providing Minnesota communities with environmental 
engineering services since its founding in 1944. The firm has in recent years 
designed eight water treatment plants having capacities of from 1 mgd to 3 mgd 
and having both gravity and pressure filter systems. Some of the cities served 
by these plants are Worthington, Marshall, Windom, Tracy and Luverne. 
Key people who were involved in these projects are available for this project. 

5. Wastewater Disposal 

The consultant for this project must have experience in evaluating wastewater 
disposal alternatives. HDR has a proven record of performance in the planning 
and design of over 275 wastewater treatment facilities in nearly twenty states, 
and work in wastewater for more than twenty-five Minnesota municipalities. 
All of these projects have required determination of disposal for liquid and solid 
wastes. 

HDR also has experience in projects for the Metropolitan Waste Control Commission. 
An ongoing Segment II Study, initiated during 1978 and scheduled for completion 
during 1980, is to determine wastewater management alternatives and solutions for 
those parts of Washington and Dakota Counties which comprise MWCC designated 
Service Area 6. The Metropolitan Council projects a Year 2000 population of 
305,150 for the study area. Included within the planning area are currently 
eight MWCC owned and operated treatment facilities. HDR has been selected to 
Implement recommendations to upgrade the MWCC treatment facility located 
at Hastings. 
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1974 

1974 

1975 

1975 

1975 

1977 

1978 

1978 

1979 

1979 

Westminster, Colorado — 12 mgd (expandable to 24 mgd) water treatment 
plant expansion. 

Georgetown, South Carolina — 6 mgd (expandable to 24 mgd) water 
treatment plant, design and supervision. 

Norman, Oklahoma — 14 mgd water treatment plant enlargement. 

Dubuque, Iowa -- 12 mgd (expandable to 24 mgd) water treatment plant design. 

Lewisville, Texas — 6 mgd (expandable to 12 mgd) plant and raw water 
pump design and supervision. 

Longview, Texas — 8 mgd water treatment plant. 

Douglas, Wyoming — 2.5 mgd water treatment plant. 

Riverton, Wyoming — 4 mgd water treatment plant. 

1978 Suffolk, Virginia — 3 mgd water treatment plant. 

Yuma, Arizona — 8 mgd water treatment plant expansion. 

Lewisville, Texas -- 6 mgd water treatment plant expansion (under design). 
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1964 

1964 

1967 

1968 

1968 

1969 

1969 

1970 

1971 

1971 

1971 

1974 

WATER TREATMENT PLANTS 

Nebraska City, Nebraska — 3 mgd water treatment plant, design and 
supervision. 

Sulphur Springs, Texas — 3 mgd water treatment plant, design and 
supervision. 

Blanding, Utah -- 1.25 mgd (expandable to 3 mgd) water treatment plant. 

Rio de Janeiro, Brazil -- 210 mgd Guanabara Water Project (reviewed 
design for Inter-American Development Bank). 

Omaha, Nebraska -- 60 mgd (80 mgd hydraulically) water treatment plant. 

Borger, Texas — 5 mgd water treatment plant, design and supervision. 

Taegue, Korea -- 24 mgd (expandable to 48 mgd) water treatment plant, 
design and supervision. 

Grand Junction, Colorado — 16 mgd (expandable to 24 mgd) water treatment 
plant; report, design and supervision. 

Westminster, Colorado — 6 mgd water treatment plant; report, design 
and supervision. 

Texarkana, Texas — 12 mgd water treatment plant, design and supervision.. 

Anson County, North Carolina — 4 mgd water treatment plant, design and 
supervision. 

Nebraska City, Nebraska — 3 mgd water treatment plant expansion, 
design and supervision. 

Thornton, Colorado — 20 mgd (expandable to 60 mgd) water treatment plant, 
design and supervision. 
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Water Treatment 
Plant 
Anson County, North Carolina 

A preliminary design report for Anson 
County, North Carolina, led to the final 
design and construction of the water 
treatment plant. With the plant's com
pletion, Anson County became the first 
county government in the Carolines to 
go into the water business on a county-
wide basis. 
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Water Treatment 
Plant 
The facility includes a filter control 
gallery, a sedimentation tank with fil
ters. a raw water intake pump station, 
high service pumps and a standby en
gine. Capacity of the new plant is 
4,000,000 gallons per day. A distribu
tion system to serve communities through
out the county also was built. It includes 
70 miles of 8-inch through 24-inch water 
lines. 

00107 



Water Treatment 
Plant 

Studies performed indicated that it 
would be more feasible for the city to own 
and operate Its own water system than to 
build the many miles of pipeline necessary 
to tie into other existing systems. Of 
primary concern was a new source of raw 
water to replace the existing deep well 
systems Lake Lewisville lies adjacent to 
the city but the water rights are owned by 
the city of Dallas. The two cities entered in
to a contract which allows the city of 
Lewisville to purchase raw water from the 
lake. With present ground water levels 
receding, the dependable supply will en
able Lewisville to serve major industry as 
well as the adjacent city of Highland 
Village. 



1 

Water Treatment 
Plant 
Lewisville, Texas 

The City of Lewisville's first water treat
ment piant on Lake Lewisviile provides the 
area with its first raw surface water supply 
its pianned capacity is six miilion galions 
per day in addition to the plant, the facility 
includes a raw water intake structure and 
pumping station, two ground storage tanks 
and high service pumping facilities Also in
corporated are raw water intake transmis
sion mams and treated water transmission 
mams for distribution to various parts of the 
city. 
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Water 
Treatment Plant 
Westminster, Colorado 

With a capacity of 12 mgd, the facility 
includes micro-screening of raw wa
ter, chemical treatment, flash mixing, 
sedimentation, gravity filters and high 
service pumping. The design includes 
provisions for expansion to 24 mgd with 
150 per cent hydraulic capacity. 

We originally designed the plant as a 6 
mgd facility while planning the expan
sion for the growing community. 
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Water 
Treatment Plant 
Westminster, Colorado 

Lagoons provide for reclamation and 
recycling of waste backwash water 
from the filters. Dual sand-anthracite 
high-rate filters were used. Laboratory 
facilities for chemical and bacteriologi
cal analysis are used to maintain waste 
quality control. 

001082 



Water Treatment 
Plant 

A raw water pumping station with 
tour high service pumps and water 
mains were aiso eiements of the overaii 
project. The facility's water anaiysis 
iatxjratory continuously monitors and 
controls water quality 

Spent chemical sludge and back
wash water are piped to two lagoons on 
the site where soiids settie out The 
water is then drawn off and returned to 
the premix basin for reclamation. Ac
cumulated sludge is periodically re
moved for disposal. 
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Water Treatment 
Plant 
Thornton, Colorado 

The Columbine Water IreQrdrl 084 
Plant Is one of the few lime-soda soften
ing plants in the Rocky Mountain area 
The 20 mgd plant treats both surface 
water and hard ground water from 
wells. Plant design incorporated provi
sions for future expansion to double 
treatment capacity 

The plant's layout is modular In that 
each of the four upflow clarifiers and its 
accompanying pair of gravity filters con
stitute a complete treatment unit Opera
tion can be reduced to one unit to main
tain an efficient rate of flow during 
periods of low plant demand or routine 
maintenance and repair 



Water Treatment 
Plant 
Metropolitan Utilities District 
Omaha, Nebraska 

The 60 mgd Platte River Water 
Treatment Plant provides the City of 
Omaha with its second source of pot
able water, the first source being the 
Missouri River The water treatment 
plant is composed of six solids contact 
upflow units, chemical feeding equip
ment and storage bins, eight high-rate 
sand filters, a six-milliorvgallon clear-

well, and a high service pump station 
with four 15 miliion gallon per day 
capacity pumps The raw water pumps, 
various stages of the purification pro
cess and pumping of potable water into 
the distribution systems are controlled 
and monitored automatically 
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Water Treatment 
Plant 
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Raw water is supplied by 37 well 
houses which vary in capacity from 
1,500 gallons per minute to 3,500 
gallons per minute. Certain chemical 
characteristics of the underground 
water are altered to insure Its com
patibility with water from the river In 

addition to the well houses, develop
ment of the well field involved the 
necessary collection piping, electrical 
wiring and controls, access roads and 
bridges. 

001086 



F. Response 

This section of the proposal will provide the work plan as pre
sently developed and the estimated cost of performing this pro
ject, together with a project schedule, a project flow chart and 
other requested information. Included in this last category are 
cost of administration, travel and other direct charges, assump
tions made in estimating the cost, a brief outline of the draft 
report and explanation of how the firm will interface with the 
Minnesota Department of Health and others involved with the 
program. 

1. Technical Approach 

Effective project management is the key to the successful and 
prompt completion of any project of this type. The definition of 
work to be performed in the Request for Proposal is clear, relati
vely precise and, in fact, establishes much of the required tech
nical approach. Obviously, procedures may be modified slightly as 
work progresses and as the Department of Health and the Contractor 
establish a working relationship. Final refinement of the work 
program is envisioned to be accomplished during development of the 
detailed work plan and in contract negotiations. The approach 
described here has been developed as a result of careful review of 
the entire Request for Proposal by members of our proposed Project 
Team. Work, as defined in the Request for Proposal, has been 
organized into six major tasks as follows; 

Task 1000 - Evaluation of Existing Information 
Task 2000 - Evaluation of Gradient Well System 
Task 3000 - Participation in Refinement of Model 
Task 4000 - Evaluation of Treatment of Gradient Well Discharge 
Task 5000 - Evaluation of Excavation 
Task 6000 - Final Project Documentation 

These six major tasks have been organized into 39 work tasks, 
described below. Figure 2 is the project schedule, which shows 
the scheduling of the 39 specific tasks, while Figure 3 is a pro
ject task flow chart showing major work outputs and the interrela
tionship of the various work tasks. 

Special note is made here of Task 3030, which falls under the 
model refinement category. As further described below, this task 
includes periodic meetings with the Department of Health and 
U.S.G.S. These meetings would occur on an estimated two-week 
frequency and would be aimed not only at model refinement, but 
also overall coordination with the participating agencies. These 
meetings are indicated at the bottom of Figure 2. 

In the following paragraphs, each of the work tasks will be 
briefly defined. It should be understood that the tasks will be 
more precisely defined during the development of the final work 
plan. 
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Task 1000 - Evaluation of Existing Information 

Task 1010 - Data Assembly 

This task will be initiated by the assembling of all the existing 
data. This will include data from the Minnesota Department of 
Health, the Minnesota Pollution Control Agency, the Minnesota 
Geologic Survey, the U.S. Geologic Survey, other consultants who 
have worked on this project and results found in literature on 
similar situations. Although it is expected that much of the data 
is readily available, an effort will be made to glean additional 
data from various sources. 

Task 1020 - Review and Evaluation of Data 

All the data assembled will be reviewed and evaluated. It is 
expected that this information will provide the basis for investi
gative work and preliminary remedial actions. In addition, the 
output from this effort will provide input into Task 2020, the 
definition of the required hydrogeological field studies. This 
task will have as an output, a technical memorandum listing all of 
the documentation with summarized conclusions and recommendations 
or findings of each document, where each may be found and other . 
comments. 

Task 1030 - Refine the Detailed Work Plan 

After all of the available information has been assessed, the work 
plan and the remainder of this proposal will then be re-examined 
and refined as necessary. Not only will the tasks be refined but 
the timing for each of the tasks and associated costs will be 
identified. Once this detailed work plan is approved, it will be 
displayed in a Critical Path Method format. This technique will 
then be used throughout the project to monitor progress, key work 
items and fiscal progress of the project. 

Task 1040 - Literature Review for Acceptable Contaminant Levels 

All available literature will be reviewed in order to assist the 
Minnesota Department of Health in setting guidelines for accep
table levels of contamination for soil and water. The output of 
this task will consist of an annotated bibliography of all litera
ture reviewed, proposed criteria and justification for the recom
mended levels of contamination. 
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Task 2000 - Evaluation of Gradient Well Systems 

Task 2010 - Conceptual Analysis 

The initial task in this work item will consist o£ a conceptual 
analysis of the gradient well system. This will consist of the 
identification and evaluation of alternatives, evaluation of the 
success potential and preliminary evaluation of risk associated 
with each of the alternatives, preliminary cost analysis, and 
finally, identification of the most promising alternatives. This 
task will be performed concurrently with Task 3020, in which 
information deficiencies will be identified. This analysis will 
be completely documented and it is planned that concurrence with 
the conclusions and recommendations of this analysis will be 
necessary from the Minnesota Department of Health before pro
ceeding on Task 2030. 

Task 2020 - Hydroqeological Field Investigations 

From the data deficiencies identified in Tasks 1020 and 3020, 
hydrogeological field investigations required to increase the suc
cess potential of a gradient well system will be identified. It 
is the intent that a sensitivity analysis of the various parame
ters and information be performed and that the data most sensitive 
for a successful implementation of a remedial control system will 
be identified. The major emphasis of field work will be deter
mined in this manner. 

Task 2030 - Location and Description of Gradient Control Wells 

This task will consider location, depth, method of construction, 
discharge rate, extent of effective control and a total estimated 
cost for each proposed barrier well. It is the intent that part 
of the effectiveness of the barrier control wells can be deter
mined with the model and specifically, under Task 3040. 

Task 2040 - Cost Effectiveness Analysis for Escaped Water 
Interception 

It is the intent of this task to. perform an analysis of the cost 
effectiveness of intercepting contaminated water which has left 
the site. Methods which have been identified in Task 2010 will be 
evaluated as to their cost and effectiveness in intercepting the 
contaminated water. 

Task 2050 - Estimation of Well Discharge Water Quality 

This task is very important for the performance of Task 4030. 
The estimates of water quality will be made using available 
data and modeling techniques, possibly use of the U.S.G.S. model. 
However, other methods will also be investigated and used if 
applicable. 
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Task 2060 - Analysis of Well Discharge Quantity 

This task is closely relatoci to Task 2050 and will bo performed 
concurrently using many of the same techniques used for that task. 

Task 2070 - Operating Cost Estimates 

Upon the conclusion of Task 2060, identifying the quantities of 
water to be removed, the operating cost of the system or alter
native systems will be developed. It is anticipated that a series 
of operating modes will be evaluated and the cost will be iden
tified for each of these modes. 

Task 2080 - Analysis of Subsidence and Land Use Effects 

This task includes the analysis of the effects of the barrier well 
system on land use and the assessment of any subsidence problems 
which may occur due to a long-term dewatering or gradient control 
system. 

Task 2090 - Analysis of Supplemental Control Activities 

Other water use controls will be identified and a determination 
will be made as to which of these other water controls may improve 
the success potential for the system. Any water use controls 
which may be mandatory to allow the final design system to perform 
will be identified during this task. During this task again the 
usefulness of the model in Task 3040 will become very important. 

Task 2100 - Analysis of Risk and Required Monitoring 

This task will provide an estimate of the confidence which the 
Consultant has that the final design will provide the desired 
degree of control. The risk associated with this system will be a 
combination of statistics and engineering judgment concerning past 
systems which have been successful. Part of the output from this 
task will be the required monitoring systems that will be 
necessary to evaluate what the success of the recommended and 
implemented system will be. 

Task 2110 - Analysis of Effects of Excavation on the Proposed 
Barrier Well System 

This task, of course, is related to the output of Task 5000 and 
will identify any environmental or hydrological effects that the 
variety of excavation techniques may have on the recommended 
barrier well system. 
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Tcjsk J12'0' - Documein.tation 

A inajof technical memoi:ariduiii aniticiiiatod to be prepareil at the 
conclusion of Task 20i00, pulliny toijether all of the inteirim 
re.poi-ts that were sirbmitted in Tasks 2010, 2020, 2040, 20i30, 2060 
and 2070. It is hoped that the Department will have been able to 
respond to these interim reports so that those clarifications that 
may be required, as well as total documentation for this task, can 
be provided at this time. Further review of the output from this 
task can then proceed before the final project documentation 
report is prepared under Task 6030. 
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Task 3'QOO - Participation in Refinement of Model 

^ Task 3010 - Assess Status of Model 

I The initial task will be to assess the present status of the model 
5 being developed by the U.S.G.S. This will be facilitated by the 

meetings held with U.S.G.S. under Task 3030 below. 

f Task 3'02O - Identify Information Deficiencies 

Upon the familiarization of our Team with the model, certain 
] important data parameters will be identified. It is considered 

that sensitivity of the various types of information will be 
determined with the aid of the model. It is the intent of this 
task to identify data deficiencies to which the proposed gradient 
control system is sensitive. The output from this task is seen as 
an important element in the performance of Task 2020, hydrogeolo-
gical field investigation. 

Task 3030 - Participate in Further Model Development 

This task is viewed as a project-long effort, consisting of a 
number of working meetings with members of the U.S.G.S. staff. It 
is the intent to have coordination meetings with the Department 
of Health and U.S.G.S. personnel on a two week frequency. It is 
considered that during this time, ma3or participation in the refi
nement of the model can take place. 

Task 3040 - Evaluation of Proposed Gradient Well System Design 

This very important task will be used to evaluate the selected or 
several alternative barrier well system designs. It will be used 
to verify estimated water quality, estimated water quantity, 
extent of effective control, as well as location and depth of each 
proposed barrier well. 

Task 3050 - Documentation 

The documentation is viewed as a major effort throughout this pro
ject. This task will consist of the documentation of the 
Consultant's participation in refinement of the model and may be 
a very important link to the future public and legislative 
hearings. 
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Task 4000 - Evaluation of Treatment of Gradient Well Discharge 

Task 4010 - Review Existing Data and Literature 

The Consultant will conduct a review of existing data as well as 
conduct a review of appropriate literature relevant to treatment 
evaluations. No attempt will be made as part of any effort of 
Task 4000 to determine public health considerations and/or 
consequences. 

Task 4020 - Establish Supplemental Testing Program 

Following review of existing data, the Consultant will recommend 
to the Minnesota Department of Health the implementation of any 
supplemental testing program deemed necessary to develop infor
mation required to complete this task. It is anticipated that the 
Minnesota Department of Health and/or the City of St. Louis Park 
will collect samples, perform stipulated analyses and report the 
findings to the Consultant. Costs for sample collection or analy
ses are not included by the Consultant. 

Task 4030 - Document Raw Water Quantities/Quality Characteristics 

Utilizing material prepared in Task 2000, the Consultant will 
document expected raw water quantities and associated qualities 
for differing gradient well system pumping rates. The parameters 
will be verified by the model being refined in Task 2000, and 
will be approved by the U.S.G.S. prior to proceeding further. 

Task 4040 - Determine Ultimate Water Disposal Alternatives 

I Utilizing all material prepared previously, the Consultant will 
I determine possible alternatives for the ultimate disposal of 

treated waters. _An in^gral part of this element will be 
? Minnesota Polluti^ Corvtrof^Agenry rnl 1 aboration on €Tre—deter

mination of a single set of maximum parameter concentrations 
allowable for discharge to surface waters. For alternatives uti-
fizing possible'^T^harge to the sanitary sewer system, the 

4 Metropolitan Waste Control Commission will be relied upon to 
establish maximum permissible rates. Analyses of in-stream water 
quality and/or sanitary sewer system considerations "are not 
included. 

Task 4050 - Identify Collection/Treatment Alternatives 

The Consultant will identify and determine feasible collection and 
treatment alternatives for the raw water quantities documented in 
Task 4030. It is antiticipated that this task will identify 
various combinations of treatment plants and associated collector 
systems. Treatment alternatives must be capable of meeting the 
recommended levels provided in Task 1040. 
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Task 4060 - Identify and Describe Treatment Possibll ti iS 

Utilizing literature data and all information collecied to date, 
the Consultant will identify and delineate no more than the three 
most apparently feasible treatment possibilities for rav water 
quantities and characteristics documented in Task 40:0. Each of 
the delineated treatment possibilities will be described. Because 
this information has significant impact to the overall assessment, 
lack of specific data will result in a broad conceptualization of 
possible treatment facilities. 

Task 4070 - Bench Scale Laboratory Testing 

If deemed necessary, the Consultant will^design and a 
limited Ben^ Scale Laboratory testing progjr^iiL^o he .p identify 
Che^^aracterTstTcs of ~tRe''expected" raw water qualities for fina'. 
preliminary design recommendations, pilot plant sugge'st ions and 
cost estimating. It is expected that State Board of Heilth 
and/or City of St. Louis Park personnel will assist in the bench 
scale testing as appropriate. 

Task 4080 - Cost Estimates 

The Consultant will utilize all information gathered to date 
for the apparently feasible treatment possibilities delineated in 
Task 4060 and further refined in Task 4070 to prepare cost estima
tes for preliminary design purposes. The Consultant will identify 
different preliminary costs that are dependent on various required 
levels of final treatment as identified in Task 4040. 

Task 4090 - Pilot Plant Program 

Based upon the work completed to this point, the Consultant will 
identify and define a suggested pilot plant study program to 
verify and finalize preliminary design considerations and cost 
estimates. The implementation of the actual pilot plant program 
is not included within this scope of services. 

Task 4100 - Final Report 

The Consultant will prepare a final report setting forth all fin
dings and recommendations of this task. As part of this element, 
further pilot recommendations developed in Task 4090 will also be 
set forth, as will a listing of assumptions made throughout this 
study. The report will also identify and recommend areas where 
further information is seen as necessary by the Consultant prior 
to implementation of recommendations. 
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Task 5000 - Evaluation of Excavation 

This task will involve the review of the available data regarding 
levels and distribution of soil contaminants and the geology and 
hydrogeology of the site and adjacent area. The major task will 
be to estimate the volume of contaminated material and prescribe 
procedures for excavation. The methods of treatment of the exca
vated material will be identified. 

Task 5010 - Identification of Treatment and Disposal 
Alternatives 

The alternative methods for treatment to various levels of con
tamination and/or excavation and disposal of contaminated soils 
will be evaluated. The results of this task will conform to the 
recommendations provided in Task 1040. Consideration will be 
given to effects on roadways and structures on and near the site, 
which may limit excavation. Where this is the case, jja situ 
methods of treatment will be investigated thoroughly. These may 
include various methods of soil solidification and chemical injec
tion resulting in relatively impermeable soil barriers. Up to 
three overall schemes of excavation and treatment will be recom
mended . 

Task 5020 - Evaluate Environmental Effects of Alternatives 

An analysis of all environmental consequences of each of the 
alternative methods will be performed. These analyses will 
include any effects of off-site treatment on other treatment or 
disposal sites, impact on land use, transportation, underground 
and above-ground utilities in the excavated area, need for an 
environmental impact statement and any permit requirements for 
implementing the recommended alternatives. 

Task 5030 - Cost Estimates 

The estimated costs associated with each of the alternative 
methods will be identified. These costs will include the cost of 
excavation, storage, transportation and situ treatment, as well 
as the ultimate disposal costs. The costs of the recommended 
alternatives will be compared with their respective environmental 
impacts. This will provide a basis for selecting among the 
recommended alternatives. 

Task 5040 - Documentation 

The documention of this task will be extensive, including the eva
luation of,the alternative methods, documentation of data sources, 
estimated confidence level of the data used,'cost estimates and 

"Nrecommendationsj J^ast experience with~this~verv~tvp^ of documen-
Vatibn has shown that it may he the most sensitive area of all the 
Tasks in the project. ' • 
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Task bQiQO - Final Project Documentation 

Task bOlO - Refine Previous Ouitputs 

It is anticipated that major work outputs will be submitted to the 
Minnesota Department of Health in Tasks 1040, 2120, 3020, 3'ObO, 
4100 and 5040. It is proposed that the Department of Healtli 
review these major work outputs and supply the Consultant team 
with their comments and suggestions for other evaluations or ana
lyses. These work outputs would then be refined to an acceptable 
level during this task. 

Task 6020 - Develop Conclusions and Recommendations 

Upon receipt of all comments from the Department of Health, the 
Minnesota Pollution Control Agency and the U.S.G.S., the conclu
sions and recommendations of the entire project would be drawn 
togetlier. It is anticipated that a great deal of coordination 
with all parties involved will be required for the successful per
formance of this task. 

Task 6030 - Prepare Final Report 

The actual preparation of the final report will be the subject of 
this task. It is the intent that all of the previous technical 
memorandums and major work outputs would be prepared on word 
processing equipment and that all changes could be easily made. 
It is the intent that a draft of this final report will be 
available to all agencies and that any changes that are deemed 
necessary can bo quickly made and the final document prepared. 
A brief preliminary outline of the draft report is shown as 
Exhibit 1. 

Task 604Q - Presentation of Findings 

This task includes a presentation of findings to the Department of 
Health and other agencies as required. Estimated costs for this 
presentation are included in this proposal. As a follow-on to 
this task, it may be necessary to participate in public meetings 
and provide testimony at public and legislative meetings. 
Consultant costs for the latter are not included in this proposal. 
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Kxliibit 1 

DRAFT OUTLINE 

Final Documentation-Report of Findings, 
Cost Analysis and Plan for the Remedy of Groundwater Cont.imination 

Resulting from Discharge of Indiustrial Chemicals at Site of a 
Former Creosote Works, St. Louis Park 

I. Executive Summary 

II. Introduction and Purpose 

III. Background 
A. History 
B. Previous Evaluations 
C. Continuing Investigations 

IV. Literature Review 
A. Limits of Contamination 
B. Remedial Actions & Technology 

V. Study Methodology 

VI. Evaluation of Gradient Well System 
A. Test Well Requirements 
B. Barrier Well System Design 
C. Cost Effectiveness of Interception 
D. Barrier System Water Quality 
E. Barrier System Water Quantity 
F. Barrier System Costs 
G. Barrier System Effects 
H. Other Water Use Controls 
I. Level of Confidence 
J. Effects of Excavation 

VII. Dispersion - Diffusion Model Refinement 

VIII. Evaluation of Treatment of Gradient Well Discharge 
A. Potential Methods 
B. Estimated Costs 
C. Estimated Performance 

a D. Estimated Cost Related to Performance Level 

® IX. Evaluation of Excavation Alternatives 
A. Alternative Methods 
B. Estimated Cost 

S C. Environmental Assessment 

•s X,. Conclusions 

XI. Recommendations 
A. Present 

« B. Additional Data Needs 

XII. Meetings and Contacts 

j XIII. References 00 f 099 
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2. Estimated Expenses 

The estimated expenses of performing this project are shown by 
task and Consultant in the enclosed Table 1. In addition. Tables 
2 and 3 show the composite hourly rates, the estimated cost of 
travel and other direct charges, as well as the assumptions made 
in preparing Table 1. The time frame for providing the required 
services is shown on Figure 2, with the entire project to be 
complete by June, 1981. 

3. Coord inat ion 

As indicated on Figure 2, it is anticipated that a coordination 
meeting with the Department of Health and other agencies will 
occur on a two week frequency. It is our consideration that very 
close coordination is required since many activities are pro
ceeding at the same time and that only through an intimate 
coordinative effort can assurance be given that all data and 
information will be used to the optimum level. 

4. State Work and Typical Invoice 

Work for the State of Minnesota is summarized in Exhibit 2 for 
E. A. Hickok and Associates and in Exhibit 3 for Henningson, 
Durham and Richardson. A typical invoice by E. A. Hickok and 
Associates for State of Minnesota work appears as Exhibit 4. 

5. References 

References for E. A. Hickok and Associates, Geraghty and Miller, 
Inc., and Henningson, Durham and Richardson, Inc. are presented in 
Exhibit 5. 
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Table 1 

ESTIMATED HOURS M© TOTAL EXPENSES 

E. A. Hickok & Associates Hours Geraghty & Miller Hours Henningson, Durham & Richardson Hours 

Total 

Task 
Senior Team Tech-
Advisor Leader Engineer nician Clerical 

Senior Team 
Advisor Leader Engineer 

Senior Team Tech-
Advisor Leader Engineer nician Clerical 

Dollars 
By Task* 

1000 12 40 24 16 16 4 - 32 4 8 - - - $ 5,530 

2000 72 120 180 60 60 56 344 464 4 32 8 - - $ 51,901 

3000 24 120 40 16 16 8 40 16 4 4 8 - $ 10,435 

4000 8 16 16 8 8 4 8 - 32 336 224 40 40 $ 27,869 

5000 24 160 200 40 40 4 16 - 4 8 - - - $ 14,853 

6000 
T 

24 80 8 40 40 16 - - 16 - - - $ 9,312 

H 
Ul 
Total Dollars 
By Oonsultant * $47,756 $42,249 $29,895 $119,900 [: 

*Note: Dollar totals include expenses as well as salary 

O 
o 



« iufil# .. 

Table 2 

COMPOSITE HOURLy KATES 
(Fully Burdened) 

I 

Senior Advisor 

Team Leader 
(Senior Chemist) 

Engineer 
(Senior Scientist) 

Technician 

Clerical 

Overhead Factor 

Profit 

E. A. Hickok 
& Associates 

$56.00 

$32.00 

$25.00 

$22.00 

$12.00 

1.376 

12% 

Gerayhty 
& Miller 

$55.55 

$42.79 

$33.75 

Henninyson, Durham 
& Richardson 

1.45 

10% 

$54.32 

$38.08 

$30.24 

$24.64 

$16.24 

1.4197 

12% 

001102 
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E. A. Hickok and Associates 

Travel 

Subsistence 

Printing 

Lozig Distance 
^ Telej^one 
I 

"J 

Totals 

Expenses 

?1,200 

$1,600 

$ 800 

$3,600 

Assumptions 

Mileage for 16 
months at 15/WD. 
at 25 miles each 

50 copies at 100 
pages plus 10 
copies at 500 pages 

16 months at lO/month 
at $5 each 

Table 3 

EXPENSES M© ASSUMPTIONS 

Geraqhty and Miller 

Expenses 

$1,500 

$ 900 

$2,400 

Assurrptions 

5 trips at $300/trip 
(New York-T^ls.-
New York) 

15 days at $60/day 

Henningson, Durham 
and Richardson 

Expenses 

$ 750 

$ 900 

$1,100 

$2,750 

Assunptions 

5 trips at $150/trip 
(Omaha-Mpls. -Oiiaha} 

15 days at $60/day 

50 copies at 100 pages 

! 
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Exhibit 2 

PREVIOUS AND PRESENT 
STATE OF MINNESOTA PROJiECTS 
BY E. A. HICKOK AND ASSOCIATES 

I 

Agency 

Minnesota Pollution 
Control Agency 

Minnesota Pollution 
Control Agency 

Minnesota Pollution 
Control Agency 

Minnesota Department 
of Economic Development 

Minnesota Department 
of Natural Resources 

Project 

Load Allocation Studies 

Stormwater Treatment Needs 

Effects of Wastewater Stabilizacion 
Pond Seepage on Groundwater QuaLity 

Feasibility Study - Cement Production 

Itasca Pond Study (current project) 

5 101 K4 
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Exhibit 3 
IlENNINGSON, OURHAM S RICHARDRON STATE ':JORK 

HISTORY OF STATE OF MINNESOTA 

PROJECT WORK SINCE JULY 1. 1975 TO PRESENT 

I. Pfeifer and Shultz/HDR, Inc. is currently involved as the design 
engineer for a project at the Stillwater State Prison. The project 
is for the elimination of fly ash re-injection in two boilers. 

Our work on this project involves a study and equipment specifications, 
review of bids and installation inspection. The approximate fee for our 
services is $20,000; the installation is currently underway. 

II. In August, 1976, Pfeifer and Shultz/HDR, Inc. completed a study for the 
University of Minnesota Engineering and Construction Division. The study 
was entitled, "Crookston Technical College Heating Plant Study" and 
addressed the following items: Compliance with Minnesota Pollution 
Control Agency particulate emission regulations; an evaluation of existing 
stoker equipment; and an analysis of steam heating loads, present capa
bilities and future requirements. 

The approximate fee for our services associated with this study was 
$5,000. 

III. In January, 1977, Pfeifer and Shultz/HDR, Inc., in association with Bruch 
Consultants, Inc. completed a design development for the University of 
Minnesota. The project involved the addition of air conditioning to 
Coffman Memorial Union and an analysis of the energy quality of the 
Building. The estimated cost of construction was $1,200,000 and the 
design development fee was $27,000. 

IV. Currently, Pfeifer and Shultz/HDR, Inc. is conducting a scudy for the 
Minnesota Energy Agency to investigate the condition of approximately 
20 Municipal District Heating Systems. The results of this study will 
be presented in a draft report to the MEA for submission to the 
Legislature for their consideration. The approximate fee for this Study 
and Draft Report is $12,300.00. 

V. Pfeifer and Shultz/HDR, Inc. is currently providing engineering design 
services for the remodeling work at the Stillwater Prison Boiler Plant. 
The estimated construction cost of this project is about $1,000,000 
with a stated fee of 7%. 

VI. In June, 1978, Pfeifer and Shultz/HDR, Inc. was selected by the University 
of Minnesota Engineering and Construction Division to design an ash handling 
and storage system and associated heating plant improvements for a future 
25,000 Ib/hr lignite fired boiler at the Crookston Campus. The first 
phase has been authorized at about $270,000.00. 

001105 
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Exhibit 4 

TYPICAL INVOICE 

• I'l liidi.'iti M'liiinl 
W.iv. ii'i MI'I'IOMII.'I f)'>ri!ll 

((.I,') 173 ir':'i 

r'.^y 10 1077 

fr. r-crry Pe«iton 
I*inii«nc>ta Pollution ron-rol Agency 
1935 County Toad D 2 si AH MINI 
roBeville, f'innenotiT S'lllJ 

P.c • Study of Effects oi" Wastewater Stn).!] izutlon Pond 
Soepage on Ground and Surface Water Quality 
Your Requisition Number 03564 

6.5 lira. 9 $42.00/hr. $ 273.00 
2.0 Hrs. 9 $36.00/hr. a $ 72.00 

17. 5 lira. 9 $30.00/hr. •= $ 525.00 
101.0 lire. 9 $27.00/hr. $2,727.00 
18.0 lira. 9 $20.00/hr. • $ 360.00 
160.5 lira. 9 $16.00/hr. m $2,568.00 
26.5 Hra. 9 $12.00/hr. - $ 318.00 

$6,843.00 

EXPENSES 

Reproductions $ 4*20 
Mileage 545.55 
Per Diem 37.65 
Equipment 91.03 

$ 678.43 

Stevens Well Drilling Company, Inc. 15,000.00 

O'OTAL $22 ,521 .4 3 
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Exhibit 5 

REFERENCES 

References for E. A. Hickok and Associates 

Mr. Gordon Meyer (296-7391) 
Minnesota Pollution Control Agency 

Mr. Lanny Peissig (296-7397) 
Minnesota Pollution Control Agency 

Mr. Tom Morrow, P.E. (202/426-3826) 
Federal Aviation Administration 
800 Independence Avenue S.W. 
Washington, D.C. 20591 

Mr. George V. DimJce (612/784-7669) 
Rice Creelc Waterslied District 
Suite 177 Arden Plaza 
3'585 Lexington Avenue North 
Arden Hills, Minnesota 55112 

Mr. David H. Cochran (612/733-2177) 
Minnehaha Creek Watershed District 
4640 Linwood Circle 
Excelsior, Minnesota 55331 

Mr. William B. Olson (612/926-5782) 
Metropolitan Airports Commission 
6040-28th Avenue South 
Minneapolis, Minnesota 55450 

0GM07 
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Exhibit 5 (continued) 

References for Geraghty & Miller> Inc. 

Mr. Jerry Kotas (202/426-2747) 
U.S. Environmental Protection Agency 
Water Planning Division (WH-554) 
401 M Street S.W. 
Washington, D.C. 20460 

Mr. Leslie G. McMillion (702/736-2969) 
U.S. Environmental Protection Agency 
944 East Harmon 
Las Vegas, Nevada 89109 

Mr. Jac)t W.. Keeley, Chief (405/332-8800) 
Ground Water Research Branch 
Robert S. Kerr Environmental Research Lab 
U.S. Environmental Protection Agency 
P.O. Box 1198 
Ada, Oklahoma 74820 

Mr. Marion R. Scalf (405/332-8800) 
Sanitary Engineer 
Ground Water Research Branch 
Robert S. Kerr Environmental Research Lab 
U.S. Environmental Protection Agency 
P.O. Box 1198 
Ada, Oklahoma 74820 

Mr. Richard Sobel (201/455-2807) 
Director, Environmental Services 
Allied Chemical Corporation 
P.O. Box 1087R 
Morristown. New Jersey 07960 

Mr. Burnell Vincent (202/755-9116) 
Environmental Specialist 
Office of Solid Waste (WH-5:64), Room 2514 
U.S. Environmental Protection Agency 
Washington, D.C. 20460 

Mr. Rino L. Pellissier (215/299-6575) 
Environmental Engineer 
FMC Corporation 
Chemical Group Headquarters 
2000 Market Street 
Philadelphia, Pennsylvania 19103 

Mr. James A. Kinsey (612/636-5740) 
Hazardous Waste Management Section 
Division of Solid Waste , * rip 
Minnesota Pollution Control Agency ^ 1 Uo 
1935 West County Road D-2 
Roseville, Minnesota 55113 
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Exhibit 5 (continued) 

References for Henningson, Durham & Richardson, Inc. 

Mr. Luther Nelson (612/935-3381) 
Manager, Department of Environment and 

Energy - Hennepin County 
Hoplcins, Minnesota 

Mr. Bernard J. Harrington (612/222-8423) 
Director of Engineering 
Metropolitan Waste Control Commission 
St. Paul, Minnesota 

Mr. William Lloyd (612/881-5811) 
Director of Utilities 
City of Bloomington, Minnesota 

Mr. Frances Brennan (507/285-8961) 
Director of the Water Division 
Rochester, Minnesota 

Mr. Robert Bollant (507/452-8550) 
Director of Utilities 
Winona, Minnesota 

I 

I 
i'' - Mr. Duane Brase (507/835-3890) g Superintendent of Utilities 

Waseca, Minnesota 

BMr. Dallas Nelson (612/693-3277) 
Superintendent of Utilities 

, Litchfield, Minnesota 

Mr. Craigi Osvog (507/283-2388) 
City Administrator 
Luverne, Minnesota 

Mr. William Brinlcer (605/339-7088) 
Manager of Water Reclamation Division 
Sioux Palls, South Dakota 
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Ar. invcsI irC! t:ion was unJortaken darinr) Scptcr.ibor 

to aoLc.v.'.: no LI-.O extent or phenolic compounc's in the rnojor 

aquifers in the vicinity of the Republic C.-cosoting Company 

plant iocnteJ at 7200 V/elker Street, St. Louis Park, Kir.ncsotc. 

See i" i u. e i , Locet ion 
ji 

-in conjunction with this btudy seven borings v/ere r.:c.c.c 'J 

^o oL-.t..:.n soil L>Oinples lor anjiysii> of phenolic cor.ipocr.cs in 

t..c u.M... tu.-a tee soil none and to deterr.ii.nc the extent of 

.. 1 1 o.i oi .-."'c cc.i.pouncs i.7. t.ic s.nallcv.' se.nc end greve! 

dc.osiLS in the eree. The cnelysis of water end soil s 

.-.--ec dcrin.^^ the stuey ere included in the report, as we", 

es a taojletion of water analyses of selected deep wells for 

the yeers 19^6 - 1963. >, 

In 1952 co.v.pla i nts wore .^.a^fe—to—rhtr-Yti-taT)"£ of St. Louis I'h ^ 

?-rk tnat a r.iunic.pe; well contained water with a tarry taste, •A"''" 

This well (.so. oA) was subsaquently abenconed. At the sa.r.e ti.rs 

a group o." shallov.' private wells were also abandoned cue to 

teste anc odor proble.ms. 

During 1936 the McCarthy \\'e: 1 Coripany investigated reports 
.q S ^ Ci • 

o: ground-water conta.T.inat ion, and concluded that they had. not 

.-ound any source of .-.laterial t.hat could be responsible for tncse 

tastes other than wastes discharged from the Republic Crecsoting 

Cc.Tipany. 

Recently the City or St. Louis Perk .has been confronted '..it-

proolc.v.o due to the surface existence of creosote. !t is belioveo 

by the utility personnel that the creosote has an adverse affoot "v' A 

on buried vjo'cor mains. In addition, there hove been rcpo.-ts o.' 

- ' - 001113 ' 
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uv.o l-.Jvo ;^.cd severe; s.ki.ri reectior.s oee LO 
^^o-n-

!-.:':,-.cl !r.e; creosote beering soil durir.g utility line ccr.etrecLicr.. 
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Plionol is o colorless suibsLoncc which Is highly solucola 

i.-. v-.c.o;-. It poses a potenuia! heal'Lh hairard.. The U.C, 

Ps-biic health Service has set an upper limit of conccntrat icr. 

of C.OOl pp,v. for drinking water (Ar.or).^ "Drinking Water Steneara'a, 

V..I0 -.2 - Public !-iea;th; C;:aptur 1 - Public Ileal th Sarvica, 

roparta.en t of health, education and './el fare. Part 72 - inter-

i>.a.o Qucrantine federal Register 2152 (P.ar. 6, 19e2.) 

During the recent survey water samples v/erc collcctce frc.-;. 

1-f city wells and selected co.r..t.ercia 1 wells in the area. Two 

locaLions on Minnehaha Creek v.'ere sarapled and one sa.mpla was 

cb.ained fron a ditch originating on the property of Rcpaallc 

Crv-a:.ot i ng Cort.pany. Saaiplcs were analysed in the Icboratcrlas 

of Z.:\. hickok & Associates, See Table 1, Tabulation of l.'atcr 

.-.nalysis, Sept. 1565. 

For co.mparison purposes tnc results of available cherakcal 

analysis of wall water from 15':-6 to iS6G have been tabulated, 

Sao Tad a 2. 

The conerol direction of flov/ of ground water In tnc 

artesian aauiters in the arec of St. Louis Park is toward the 

LCst. Suparimposed on the artesian water surface are ccnes 

of depression caused by pumping from both municipal and :nc,.s-

trial v/c 11 s. 

Wncn water is withdrawn from c well, the water level .n tnc 

ground-'./cter reservoir is dra'./n do'..'n in tl-.o vicinity of th., 

'..'C; 1 fcr.v.ing a cor.c of depression in the ground-water surtcca. 

The drav/dov/n is greatest at the vyeil and diminishes as the 

^ 001115 
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^ . i". ..-..-.CO . L!-.O iv'cM i i-.crcc;:.,^:,. AL; a resell, the pii::rj\r.i 

ccu:>oe {;/ot.;rid water to n-ove radially through the ur.oergrour.c; 

reservoir toward the well. With continuous pumping, the 

cor.u of ecpressiori is steadily enlarged until the reservoir 

is ex.'-.aus tec or until the cone of depression reaches a source 

o." rv,e;-.t rg.- large enough to sustain tiie yield of the v/ei ; end 

......s stop further water level declines. 

V.-.e rr te of growth and lateral extent of the cone of ce-

prv..ss io.-. ere independent of the rete of pu.-.iping. However, 

t r.e re to o f pump i ng causcs a propor t i one 1 va r i a t i on i r. t he 

cepth of the cone of depression. Twice the pumping rete 

\.uulc produce n cone of depression twice es deep at eny poin_, 

TI~.o g.x'.dient of the upper flow systc.v.s is .modified where 

iic;..id wrstes ere cischorged onto the surface. Tlnis cownwere 

percolating liquid creates a ground-water high or mound f.-c.Vi 

V.' • 1 c.i"i u . w v.'*-. o ( .. V in ^ . I c 1 r wG 4- i o Ti , i rio G i s or. G c G 

of liquid '..••astcs as et the Republic Crcosoting plant woulc be 

exoectcd to cause such a condition. 

- 001116 
. - k -



VACLC I 

WATZK AXALYSiC 0:" 

ST. LOUIS-PARK, VINXLSOTA 

Soni'a:T!hp.r • 1 9ov 

-*1 1 !• -I on i r Fn r f i nri Ph^-nr,'f, In -.r- ^ i 

St. Po;o:- O.Oi'i 

- ̂ 

r, 
2 i» L. P o J c. r 0. C vj u 

3 ' $•:. Pcicr 0.012 

Jordci.i 0.0:-': 

3 Jorda.n 0.01^. 

o Jo r c-fc- n 0 3 

/ Jorcion 0.013 

Jo roo n C, 

CA Jordoa '0.012 

3 Jordor. C.O". 3 

;C Jordan O.CIA-

.Ki.?.c'<!oy • i race 

, J. ^ o0a I ."O.". L r ca _.v.c.n >1J n i nci-c. cy 0, u . o 

12 i'.:: :a.- I ror. :/oa L.v.an *:) ri i nclcl ay 0.0. a 

".3 (3-.i'o;-e iron arccL.T.cna) Hinckley 0.01 c 

".3 (A-facr iron areat.Tcna) Hinckley 0.0.S 

L Jordan ' 0.003 

•_5 0.023 

23 SI. pcicr 0.023 

0.02 

...i:.. ..k.. O. . w/.- I t- iT I 

;-;aan£. Or. Saa^pic Ifl 0-021 

O.'iii.-.a^e Ditch (7^00 V/alkcr Si.) axcass of 2.0 pp.-.: 

Analysis by E.A. Hickok 0- .Aaaocla-ic^ 
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•iA:.Li£ 2 

IVLLL WATilK ANALYSIS 1^)68 

PliCXOL CONCLXVPXAT IONS - PPM 

ST.- LOUIS PA.-NK, MMNNLSOVA 

•WELL NUMOZA 

(-, ] ] ]7 

K' ' ' ' ' ^ 

.0,-/^ 5 

;C/:3/L7 

j. 

' f,' t 
- ' - ^ 

; -.o 

w';/'••• 

•.mil 

o.ico 

0.115 0.02 

,005 

0.02 

0.01 

A/-, -
U . sj\j^ 

0.070 

0.015 

0.070 

0.002 0.003 

NX* JO-

^A' 
V -VJv 

0.007 

0.015 

0.015 

.0025 /0.000 O.C 

t-

u ^"1/1 , J- 1 A V" 

r 
coo 0.000 0.000 
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c Vno olaci:)! dri f f cons Ists lo/goly of till with so.r.c sar.c 

cr.J g.VA'oi deposits. The till is co.-iiposod moinly of clcy 

\;iLh see.,.",'pebbl OS , cobbles and boeldcrs i n teri.iixcd. 

.Seven shallow borings wore rsocio within o ^r,000 ft. radius 

of the .Nopjalic Creosotir.g plant. Depths of these wells range 

fro.v. 13 - IS ft. Soil samples were obtained every 5 feet 

Lego of ^sv-h borinvg are shown in Figure k and 4A. 

T!•;e o! ;owing(jM^ccdur^ V*/w S O ̂ L e"! is hoc to analyze the 

pitor.ol content of the soil samples. 

1. representative 100 gram soil sample was obtained 7.-0.'.. 
# 

eh 5 ft. interval. 

2. The lOO gram sample was then placed in a i000 ml 

b^aher and 300 ml of distilled water added. Tnis v.-as 

stirred for 13 minutes, 

3. The sample \'as then filtered through a vacuum filter are 

a Standard phenol test v.'a^ performed on the ;iceie 

oo.'tion. .^esults were intcrp."ui.cd • rori ^ itencc.i e 

phenol curve. ^ 

The laboratory procedure is believed to establish the ^ 

amount of phenol material that can(rasdily^ be 1oachec from the 

soil by percolating v/ater. It should be noted that results or 

this procedure will give a somcv/nat phenol content than 

actually exists, as ail of the phono! in the sa.v.ple is r.ot 

leeehed in a 15 minute perioe, 

rifurc is a comparison of chcr.el cOi-.eentrations witn 
CT-v 

relative elevetion. There Is apparently no consistent re:eticr-

shlp between phenol concentration anc depth. High ccr.cer.trv,t .ens 

- S -
001120 
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' • - • \' • . v' ' . . 

iii.- iili>:n»il c-.oiu:t;n I iM ( i (»n:. i.fciii Lo <IC<;I-IM'.»J v/Iiii fJlM.i.-j','; 

.i"...:i Li.I- i\i-jJii!j!io C:'v-.'.>:.(y L i inj ;jl.ii;;.. Tii': ;''.Mili:. <JI : 
\ 

-J .xj.i J .'o.-.; ]ji vL. bolo'.v i^round mirr^icc cit cL-ci". -oil 

-o.-iiiij i-.Jivo been ploLLeci end ere ihcv/ri o.n Fifjero Sori.-.:; 

ilL-1 loce.oe on Lhe ncrtfi odoc of Ropublic C.-cosoLi .'.f; opproxi-

.-..eLeiy 1,000 ru. fror.i the source of pncr.ols shov/s o phono: 

CO.".Jc.'iL or 0.030 pp-T.. 

To r.iol<e o dcbcilcd analysis o.f^ the cPfccr of disLcncc one 

depLn. on phenol ccnceni rat ion will rcc.uirc rr.ore intonslvo 

r^ca-:oc,;c end hydrologic information than is new aveilah'ic, 
r" • 

To orovido the data necessary for e more co.'.iolcto e.-.elysis 1"-" » 
<r'-- '5 

a ;nI.~.u.-.": of 10 soil borings re.nging to 50 f't. in depth ir. 

edeitic.-. to several additlor.al deeo test wells wi.i 1 oe reteir-e. 

w'- " 

001121 
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Tiw o S;.. PcLcr fonnoL,ion consists of a white to yd 

.-"ociL.-.-, to fiao-graincd sandstone. It varies from 100 - 165 ft. 

in thickness in the St. Louis park area and contains beds of 

shale in the lower part of the formation. 

1 ho high.est concentrations or phenols are found in v/eils 

open to the St. Peter formation, near the Republic Crcosotinc 

plan: and down gradient in the direction of the regional v/ater 

level slope. Well No, 19 shows the highest phenol concentration 

at O.OldG ppm. This well is located approximately 1,200 ft. 

SOL::.-, OI'^ the creosoting plant property line and less than 

IJOKJ : L. I roiVi the low swampy area which receives water from the 

cc..peny's ..-."fluent ditch. Well No. 33 located down gradient 

bet a: a greater distance has a phenol concent .-at ion o." 0.020 ppm 

or a eearease of .003 ppm in a horizontal distance of 6^000 ft. 

."•'.a:-.; a i pa 1 wells 1, 2, and 3 located to the north of the pler.t 

also .-.ave phcitol bat cue to increased distance and their location 

in respect to the regional water level gradient, contain lower 

conccntrations. These wells contain an average of 0.011 ppm 

of phenol. 

A possible explanation for even s.mall amounts of phenol up-

grcdient lies in the fact that wells 1, 2 and 3 pemp an'average 

,cf approxl.matcly 2 to 3 million gallo.ns per day (.mgd). This is 

believed to produce a cone of depression around the vyclls end 

CO r r.-s po nd i n g. 1 y a loca 1 reversal in dj^rection of g rou n e v.'a t c r 

flow. This pumpagc could cause movc.ment of vyatcr fro.m the area of 

the creosoti.ng plant toward wells 1, 2, and 3. 

- 13 -
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Mosi o.i" Lho Shakopcc formation is a massive, gray to 

buff, cioiomiitic limestone with cavities filled with v/hito 

calclto. Some private wells are constrected in the Shckopee 

bat tiie St. Louis Park municipal wells do not utilize this 

forr.iation for its water supply. 

( 

-\k. 0011.25 



c Ti.^o fornution is'a loosely ccir.cnLoci modiu;n to 

COV-.J-.NC vj.-jinod, white sandstone. Avc.-agc thic!<neso in the 

St. Loaii Park area is SO - 100 The coarsciTcss of grain 
I, 

anc univormity of grain size make the Jordan formation on Jb-

/excellent er.uiveji} • 

To so.ne extent the horizontal migration of phenols in the 

jo.-ccn re-ocmblcs that in the St. Peter geologic formation. 

Phenol concentrations decrease with distance fro.m the source 

and also up gradient. The high phenol content of municipal v/ell 

No. 6 is believed due to its location with reference to the low 

lying land surrounding Minnehaha Creek. Surface water containir.c 

phenolic compounds draining fro.m the vicinity of .Highv/ay 7 tcwerc 

Mi.-.neheha Creek could have caused a source of phenols to be 

loettee near well No. 6. Thercfo^, jiubsurface travel tim.e has 

ceer. eeereased and the phenol concentrations observed ere higner 

tiien would otherwise be enticloetcd, 

Tne general pattern of vertical and horizontal .migretion of 

phenol compounds is complicated by the existence of numerous 

fissures and solution cavities in the Shakopee for.matio.n overlying 

ti'.e Jordan Sandstone. Numerous wells which penetrate the gccVogie7 
I . -x 

for.r.et ions above the Jordan, including the Shakopee for.met ion, 

if improperly constructed could serve as conduits for vertical 

.migration of phenols. 

Evidence of contamination at depth is shown in the area near 

2Sth Street and Idaho Avenue. In this area the results incicate 

that the St, Peter and Jordan formations contain concentrations o: 

phenols i.n near equal a.mounts. 

001126 
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V!-.o iSi;iC'kloy formciLion is a coorsc '.;o fine, ycllov/ish 

;o pir.X sr.ncistonc. Average 'jhickness in th'c St. Louis Park 

area is 120 ft. 

A Lraco of plio.iols was found to bo present in rr.unicipal 

wall No. 11 wl-.ich penetrates the Hinckley formation. Due to 

location, less than ICO ft, from municipal wells 1, 2, and 3 

wa.ica are open to ihe St. Peter Tormation, it is believed that 

Icctage could be responsible for the presence of this trace 

o." phenols. A sample from well Ko. 12 also contained a trace 

o." phivjr.ois. Municipal well No. 6 located 200 ft. distant, 

,v.ay be responsible for the phenol due to vertical leakage. 

It is rccor.tr,ended that further investigations be made to 

determine the source of these phenols. ' 

- 16 _ 001127 



1. The chci-.ilco] process wastes such as those dlschcrriec; 

by the Republic Creosotir.g Company contain phenols. 

• 2, Phenolic compounds have penetrated to the glacial 

drift, St. Peter, Shakopee and Jordan geologic 

I'ormations in the vicinity o.' St. Louis Park. 

3. The city wells sampled have phenol concentrations above 

the upper limits set by the U.S. Public Health Service. 

Ground water contaminated by phenolic compounds is 

objectionable and potentially a health hazard,. Con

centrations of phenol in excess.of 0.001 mg/1 can be 

undesirable to the taste and may be harmful to health, 

(Anon., "Drinking Water Standards," Title h2 - Public 

hv-olth; Chapt. 1 - Public Health Service, Department cf 

Health, Education and Welfare, PartJ^j- Interstate 

Quarantine Federal Register 2152 (March 6, 1962). 

k. Phenols have been identified in municipal and co.-.vr.ercial - jj 

wells at distances of 8,000 ft. from the creosote plant. ^ 

5. The glacial drift is pri.marily utilized for domestic 

\wclls in the St. Louis Park area. The majority of the 

shallow private wells in the glacial drift in the vicinity 

of the creosote plant have been^a^ndoned^i 

6. The St. Peter, Jordan and Hinckley formations are the 

principal aquifers for St. Louis Park municipal and 

commercial v;ells. 

7. The observed movement of ground water in the vicinity 

of St. Louis Park is in the same Easterly direction as 

regional ground-water move-ment. In some areas the movement 

is controlled by local pu.mping wells; 

- 17 -
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b. i'lic biodogrodjti'on of phenols under ainacrobJc condi Llor.:. 

Is.not fully understood. Research of public dccu.v.e.'ts 

to date has not proven helpful in providing an evaluatio: 

of analysis techniques or in estimation of the bio-

degredation features of phenolic compounds. 

9. The ground-water control program initiated should be 

considered one of continuing investigation. Geologic 

and hydrologic subsurface information is lacking in 

many locations in St. Louis Park. This information 

is needed to document travel of ground-v/ater con tar.',; .n-

ants. 

001129 
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c K fuj-t:hcr di-sposal of untreated phenolic liquid 

waste should boCprohibi vcd^) 

A comprehensive investigative program to more exactly 

delineate the extent of ground-water contam,! nat ion and 

to prevent further migration of phenolic compounds in 

the aquifers of the area should be initiated. 

The following studies should start immediately. 

(a) Water quality sampling should be conducted on 

a regular basis. 

1. Selected wells should be sampled or. a 

monthly basis to determine if there are 

seasonal changes in water quality or 

phenol content. 

2. Water levels should be recorded on a 

monthly basis fro.m all aquifers. 

3. Stream and storm sev;er .monitoring at 

selected sites should be initiated to 

determine if phenol waste fro.m Republ ic 

Creosoting is entering the surface waters 

of the area. 

Shclliow soil borings v/hich penetrate the static water 

level of the upper flow systc.ms should be constructed, 

(a) Soil samples should be taken and analyzed to 

determine phenol content. 

5. Observation wells which would penetrate to the Jordan 

for.mation should be drilled to provide better control 

v/here subsurface info.mmation is lacking. 

(a) See Appendix A for construction details 

f, 
* 

(b) These wells should be monitored as described above 
- ] 9 -
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c. A o,Lirin.Li tOui vo pumping should be conduc.Lcd 

in L-he im-modiaue vicinity of the Republic Creosotins 

Compony plant to determine aquifer characteristics 

or the glacial drift material. 

7.. A program of ̂omovaljof water containin-g high phenol 

O ^ . 

concentrations, in the glacial drift immediately surrounding 

the Republic Creosoting plant should be initiated. The 

program should be based upon the results of the test 

outlined in No. 6 above. 

An investigation should be made of all possibl c means 

of removal and disposal of the shallow, heavily saturatec 

^oiT^ in the vicinity of the creosote plant. The best 

program should be selected and implemented at the 

earliest possible date. 

S>. Based on the data obtained from deep drilling a specific 

program to either remove the contaminated ground water 

from these aquifers or to control its further migration 

should be implemented. 

10. Using pump test data construct removal wells (5) to 

pump contaminated water out of the ground vyithin the 

area of highest concentration before it has an oppor-

tuni ty to migrate. 

Respectfully submitted, 

EUCZN: A. HICKOK & ASSOCIATES 

L. V 

£.A. Hickok, P.E. 

EAH:re 

September 26, 1S69 

- 20 - 001131 
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ST. LOUIS PARK PILOT STUDY 

Run. No. 

PAC Concentration \S Vi j:. 

Date 'i -2U 

GAG Flow Rate A-6>Prn ^ 

FLOW DATA 

Well No. 11 Well No. 15 
Recorder Totalizer Time Recorder Totalizer 

\OloQ 2O2 4S°1 45?o 

\ols>n 9'oo " \<*2i 

loso Zol.ZhG lo oo " qso 2SIZ 

loA-o ll -co " ^So io<»l 

2o6A.i 2. MciONi ^46 

20'^Q^2 1 • DO P»V» 

lO 2o ?.o2noV 2'oo " Mis 
iooo 201023 4:i£i •' ^1o )0\2^ 

I OdC5 2o ? 02 1 s: So - no? I 
2g>'\s4-S ^ oo " 

ZllcO^I 1 • 3o ft 9ipo 

GAC Column Pressure Samples: (/ Indicates sample taken! 

Tine No. M So. Time 
At 

#11 #15 
Raw Raw Comb. PAC GAC 

^00 

«.S "1 ^ •SiS 0 

^00 II 2 

ID-.DO M I* 6 

U'.OD • 1 • 1 M 12 

KlooNi •1 II If 18 

ZlQOP' i< 
II \l 2i| 

4.00 M 
ll <r 

h- FIOUJ 4oo 1 1 • 1 •i 
h- FIOUJ 

UiSfium . .4-0 1 c ^•0 

^ , r 
*1 9605153 



Run. No. 

PAC Concentration 

Bate M- 2'^ ^ S •!,•••> 

GAG Flow Rate 8 (afiPn 

FLOW DATA 

Well No. 11 
Recorder Totcilizcr 

|C?C> 

loc>r> l?c 4.\.> 

2.2'aSI 

^2orv 2^1 If r:/ 
loOCL- 22;2%>b 

222HI 

<^<^0 

qq^ 

Time 
Well No. 15 

Recorder Totalizer 

SliAAjQa 

1S21Q^ 

ILM 
12 OA 10-1 

> :io •• 

? .oo II 

4- •' oo " 

b'4S " 

9 C)0 

1 ie 
ibq^i 

iT^bl. 

looo 

1 ooo 

ie,io,2. 

27S!bR 

2\lb( 

aqipiq 
GAG Column Pressure 

Time No. M So. Time 
At 

tfll #15 
Raw Raw 

%• boa.fvi l2-f> lo.: }1 •«,> 0 

iQQOa^ n II II 2 

klfton II It ii 6 

Z'oo? II II II 12 

4.00 n II II 18 

k\oo ii II I' 2»t 

%oo 1' 1' 
II 

\o & 4_._ 

Samples: (/ indicates sample taken) 

Comb. PAC GAC 

Jr£^. 

loco 

1 •• /'v 
i_ i' it ii "• 9605154 



.ST. lOUJS PAHK PILOT STUlDY 

Run. N). -a Date 
I 

7-2L: i'l-) 
Cuncciitr'jL i on 

Wo 11 No. 11 
Kecorder Tota I i/. ir 

FLOW DATA 

Time 
Well No. 15 

Recorder Totalizer 

>opa . MA2J_ 
^5-|Sb 

GAC Column Pressure 

Time No. M 

Samples: (• Indicates sample taken) 

»n #15 
So. Time Raw Raw Comb. PAC GAC U 

At -i—= 

0 

2 

6 

12 

18 

2H »/ 

96051SS 



:3i . riLiU ^ uui 

Run. No. 

-t4H:r-Concentratioii 

Date f 2-2L 
G*€ Klow Rate 

%\ 

FLOW DATA 

W>ell No. II 
Recorder Totili/cr 

GAC Column Pressure 

Time No. M 

iTime 
Well No. 15 

Recorder Totalizer 

ala2»^ti-7i)__ioea_ jiSija2a_ 

Samples: (• indicates sample taken) 

Time 
At 

#11 
Raw 

#15 
Raw Comb. FAC o«c 

0 ^/ 

2 

6 _ 

12 

18 

2i» 

njZ 

9605156 
I 

'ih 



aw LUUlo I'ARK PILOT STUDY 

Run. No. k Date IP . 2,^ ? lO-'g 

PAT Concentration lfy\^ ^ GAG Flow Rate Vla^Pm 

Well No. 11 
Recorder Tot ilizer 

^c^A-o 

\C3lg ^4d-)Al 

\olo 2)44.^-1 \ 

\(?oO ^4ViO«¥^ 

\cpgo ^4'i4c2 

looo 

FLOW DATA 

Time 

iQOOQ.nn 

I' 

V'^% " 
T^Q 

^ Oo «i 

Q : Oo g. inn 

Well 
Recorder 

No. 15 
Totalizer 

looo 

^bc> 
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June 10, 1981 

"ATTXO?: Chief, Central Laboratory, WRD, Denver, CO 

UNITED STATES GOVERNMENT 

memorandum 
SUBJECT! REPORTS AND STATISTICS - Water Quality: Results of the St. Louis Park 

water samples 

TO: District Chief, WRD, Minneapolis MN 
Attn: Marc Hult, WRD, St. Paul, MN 

The custom analysis on six water samples from the St. Louis Park area 
have been completed. 

The methods, procedures, and results for polynuclear aromatic 
hydrocarbons (PNA) by liquid chromatography are described in Chemist's 
Report I and by gas chromatography/mass spectrometry (GC/MS) in Chemist's 
Report II. Other organic compounds tentatively identified by GC/MS are 
reported in Chemist's Report II. 

CHEMIST'S REPORT I 

Six water samples (SLP #4, SLP #15, W-117, Flame Ind., W-13, and 
P-14) from Minnesota were each extracted with three - 40 mL portions 
of high performance liquid chromatographic (HPLC)-grade methylene 
chloride. The sample and the bottle were weighed before and after 
extraction. The methylene chloride extract was dried over sodium 
sulfate in a dark, explosion-proof refrigerator, for 2 hours or^^ 
longer. (Previously, the sodium sulfate had been burned at 350''C for 
approximately 12 hours.) One-half milliliter HPLC-grade acetonitrile 
was added to the organic extract which was reduced to approximately 4 
mL in a Kuderna-Danish (K-D) concentrator. 

Special treatment was required with sample W-13. The interface 
between the methylene chloride and the aqueous layer on W-13 was not 
clearly discernable. A maximum amount of methylene chloride was' 
removed from the separatory funnel without collecting any of the 
emulsified aqueous portion. Since some methylene chloride remained 
emulsified with the discarded aqueous layer, a portion of some 
constituents were lost. Therefore the reported values on W-13 are 
considered "minimum" values. 

Sample P-14 was not concentrated after the K-D concentration 
step. The other samples were concentrated below 4 mL using an 
evaporative concentrator with dry, inert nitrogen flowing over the 
surface. After concentrating to 500 uL., 250 uL. were transferred to 
a micro-insert vial in the autoinjector and 100 uL. were injected into 
the high performance liquid chromatograph. 

The instrument, column, and gradient conditions are as follows: 

Instrument: Waters Associates - Model 440 (uv) detector at 254 
nm. and 313 nm. 

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan 
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Accessories; "Wisp" 710B auto-injector and the Model 720 System 
Controller with Data Module. 

Column: Reversed phase, Beckman "Ultrasphere" - CDS - (C^s) " 
5 micron - 25 cm. x 4.6 mm. I.D. 

Conditions: 4O-lO03b CH3CN/H2O - 55 min. run - 1.0 mL/min. 
flow rate; Chartspeed: 1.0 cm./min. 

Fourteen polynuclear aromatic hydrocarbon (PNA) stock standards 
were prepared individually from pure standard material in methylene 
chloride. Three working solutions (0.2-11.0 ng/wL concentration) were 
prepared in acetonitrile by diluting appropriate amounts of the stock 
solutions,. The working solutions were injected preceding and 
following the six sample analysis run. 

The fourteen PNA's prepared were: 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Naphthalene 
Acenaphthylene 
Fliuorene 
Acenaphthene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Chrysene 
1,2-Benzanthracene 
Benzoi( a) pyrene 
l,2:5,6-DibenzanthraGene 
Indeno (i,2,3-c,d) pyrene 
Benzo [g,h,i] perylene 

Each PNA has a characteristic absorbance peak response ratio 
between 254 nm. and 313 nm. This ratio, in addition to the retention 
times, was used to identify the PNA. The results on the six water 
samples showing their corresponding PNA concentrations were tabulated 
•using integrated area counts or peak-height measurements. The results 
are shown on the attached table. 

The reported concentrations for some PNA's are higher from the 
analyses performed by HPLC than those performed by GC/MS. The values 
reported from the HPLC analyses are probably high due to two or more 
compounds being present under one peak. 

W. R. White 
Chemist 



PNA Concentrations of Minnesota (St. Louis Park) samples 
(ug/L) 

Sample Naphthalene Acenaphthylene Fluorene Acenaphthene Phenanthrene Anthracene Fluoranthene 

W-13 *220,000 **<5,250 *110,000 
1 

*0-1 
(interference) 

*630,000 66,000 *420,000 

P-14 *270 <2.0 *6.3 *20 *1.8 0.10 <0.30 

Flame Ind. **<0.019 <0.02 **<0.002 **<0.036 *0.01 <0.001 0.04 

W-117 **<0.018 <0.02 <0.002 *4.9 <0.001 <0.001 <0.007 

SLP #15 0.07 **<0.02 *0.73 **<0.035 *0.11 0.07 0.07 

SLP #4 <0.018 <0.02 
(GC/MS did not analyze this sample) 

<0.002 <0.036 <0.001 <0.001 <0.007 

<p 

<b 
cb 

* Detected by GC/MS and by LC 
** Detected by GC/MS, not by LC 
< Less than minimum detectable limit. Dilution factors are included where applicable. 



PNA Concentrations of Minnesota (St. Louis Park) samples (con.) 
(ug/L) 

Indeno- Benzo 

Sample Pyrene Chrysene 
1,2 

Benzanthracene 
Benzo(a) 
pyrene 

1,2:5,6 Di-
behzanthracene 

(l,2,3-c,d) 
. pyrene 

[g.h.i,] 
Perylene 

W-13 *500,000 **<360 *300,000 *160,000 16,000 27,000 *92,000 

P-14 0.85 <0.14 <0.12 <0.18 <0.27 <0.09 <0.29 

Flame Ind. <0.006 <0.001 <0.003 <0.005 <0.012 <0.002 <0.007 

W-117 <0i006 <0.001 <0.003 <0.004 <0.012 <0.002 <0.007 

SLP #15 <0.006 <0.001 <0.003 <0.005 <0.012 <0.002 <0.007 

SLP #4 <0.006 <0.001 <0.003 <0.005 <0.012 <0.002 <0.007 

199 

O 

* Detected by GC/MS and by LC 
** Detected by GC/MS, not by LC 
< Less than minimum detectable limit. Dilution factors are included where applicable. 



CHEMIST'S REPORT II 

Six samples were received from the Minnesota District for 
acid/base-neutral extractables and volatiles analyses (one sample, SLR 
#4, for acid/base-neutral extractables was received broken). The 
samples for acid/base-neutral extractables were adjusted to pH 11 and 
extracted with three 50 ml portions of methylene chloride (extracts 
for each sample were composited). The samples were then adjusted to 
pH 2, saturated with 50 ml di-ethyl ether, and extracted as above with 
three 50 ml portions of methylene chloride. (NOTE: Sample W-13 
contained a visible organic layer which was emulsified and 
co-extracted with the water phase. Due to the dark coloration of this 
sample, the interface between the extraction solvent and the water 
phase was difficult to determine. Consequently, the extracts 
containing the base-neutral components were conservatively withdrawn 
leaving an ambiguous emulsion. The emulsion was withdrawn into a 
separate flask to avoid contamination during the acid component 
extractions. This emulsion was not composited with the base-neutral 
extracts, but is believed to contain a great deal of the base-neutral 
components.. Therefore, estimated concentration figures listed should 
be presumed to be minimum values.) 

The composited extracts were reduced using a Kuderna-Danish 
concentrator and further reduced to approximately 0.5 ml using a 
nitrogen evaporator. Sample nos. P-14 and W-13 were known to be 
heavily contaminated and were diluted 1:10 and 1:2000 respectively for 
base-neutral analyses and 1:10 and 1:20 respectively for acid 
analyses. The extracts were submitted for gas chromatography/ mass 
spectrometric analysis. 

10 wg of the internal standard, djo-biphenyl, were added to 
each extract (or 0.5 mL aliquot of the diluted extract). 
Approximately 1 uL of the extract was injected onto a 25m x 0.25mm 
i.d. SE-54 coated fused silica capillary column using the Grob 
(splitless) injection technique. The gas chromatograph was 
temperature programmed as follows: Initial temperature 50''C hold for 5 
min., program to 300''C at 6°C/min., hold 300°C for 15 min. The mass 
spectrometer was scanned from 35 to 450 amu at 1 sec/scan. Peaks of 
interest were determined using the Biemann-Biller search routine. 
Spectra were tentatively identified using a computer assisted search 
of the National Bureau of Standards (NBS) mass spectral library. 
Those spectra meeting specified "Purity" and "Fit" criteria are given 
tentative identification in the accompanying tables. "Purity"and 
"Fit" are indicators of how closely the unknown spectrum resembles the 
library spectrum with the best possible value for each beins "1000". 
Concentrations were estimated by comparing the base peak of the 
internal standard (m/e 164) with the base peak of the identified 
spectrum, assuming a relative response factor of 1.0. The 
concentration estimates may be considered to be accurate to the 
nearest order of magnitude. The detection limit for this method is on 
the order of 1 yg/L for all compounds except for diluted samples P-14 

9605163 



and W-13, for which the detection limits for the base-neutral analyses 
woulld be 10 yg/l and 2000 wgyL respectively and for the acid analyses 
would be 10 yg/1 and 20 yg/L respectively. 

Samples for volatiles analyses were analyzed per "Determination 
of Selected Volatile Organic Priority Pollutants in Water by 
Computerized Gas Chromatography-Quadrapole Mass Spectrometry" by W. 
Pereira and B. Hughes as published in the Journal of the American 
Water Works Association, April, 1980. The samples were analyzed 
quantitatively for the following compounds and qualitatively for all 
others reported: (— on the volatiles tables indicates no quanti
tation was done.) 

Methylene Chloride 
Cyclohexane 
Benzene 
Trichloroethene 
Toluene 
Ethyllbenzene 

The detection limit for volatile compounds is on the order of 1 
yg/L for all samples analyzed. 

Michael Brooks 
Chemist 

9605164 



There is no cost for these analyses in accordance with the agreement 
made by our previious laboratory chief. Roily Grabbe had recommended that 
we request samples from you to test our new PNA method on waters 
containing detectable quantities of PNA's and to test our GC/MS method, 
used for oil shale retort waters, on the coal tar waste waters. 

If you have questions, please call Roily Grabbe at FTS 234-4992. 

Howard E. Taylor 
Chief, Denver Central Laboratory 

rw 

Attachments 

cc: H. Feltz, WRD, Reston, VA 
Analytical Services Coordinator, Reston, VA 
Chief, Atlanta Central Laboratory 
Regional Hydrologist, NE, Reston, VA 
Regional Hydrologist, CR, Denver, CO 
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Table 1. 

SLP #15 

Scan # 
Tentative 

Identification Purity Fit 

Base-Neutral: 

Est. Cone. 
(ud/L) 

629 2,3 dihydro-lH-indene 922 992 1 
841 4-methyl-2,3-dihydro-lH-i ndene 920 950 <1 
1203 biphenyl 885 898 <1 
1259 dimethyl naphthalene 913 926 <1 
1300 acenaphthylene 931 954 1 
1349 acenaphthene 978 989 1 
1390 dibenzofuran 943 980 1 
1477 fluorene 915 955 1 
1715 phenanthrene 664 858 <1 

Acid: 

541 phenol 922 962 4 

Volatiles: 

59 methylene chloride 975 993 9 
154 pentane 939 958 
220 benzene 457 985 1 
220 trichloroethene 490 996 2 

9605166 



Tab lie 2 

Flame Ind. 

Tentative Est. Cone. 
Scan # Identification Purity Fit (uq/L) 

Base-Neutral: 

639 2,.3-dihydro-lH-indene 824 954 <1 
901 naphthalene 976 996 1 
917 l-(2-butoxy ethoxy)ethanol 855 984 15 
1350 acenaphthene 910 924 <1 
1479 fluorene 881 915 <1 
1716 phenanthrene 709 818 <1 

Acid: 

534 phenol 940 982 1 

Volatiles: 

58 methylene chloride 800 976 5 
169 1,1,1-tr i ch Toroethane 498 743 
219 benzene 669 986 1 
219 trichloroethene — <1 
304 tetrachloroethene 396 794 <1 
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Table 3 

W-117 

Scan # 
Tentative 

Identification •Purity Fit 
Est. Cone. 

Base-Neutral: 

224 tetrachloroethene 
360 xylene 
423 (l-methylethyl)benzene 
532 ethyl methyl benzene 
640 2,3-dihydro-lH-indene 

722 dihydrobenzofuran 
734 methyl-2,3-dihydro-lH-indene 
756 7-methylbenzofuran 
763 3-phenyl-2-propenal 
772 2-methylbenzofuran 

845 methyl-2,3-dihydro-lM-indene 
854 1,2,3,4 tetrahydro-l,4-methano-

naphthaTen-9-one 
902 naphthalene 
910 dimethyl-2,3-dihydro-lH-indene 
927 dimethyl-2,3-dihydro-lH-indene 

1018 2,3-d ihydro-benzo/B/th i ophene 
1059 2,3 dihydro-lH-indene-l-one 
1068 methylibenzo/B/thiophene 
1102 methylbenzo/B/thiophene 
1157 diethyliphenol 

1164 dimethyl(methylethyl)benzene 
1184 2-(2 methyl-2-propenyl),phenol 
1254 pentamethylbenzene 
1350 acenaphthene 
1688 3-methyl-2(lH)-quinolinone 
1755 4-methyl-2(lH.)-quinolinone 

Acid: 

529 phenol 

974 998 25 
942 992 2 
919 970 <1 
915 985 1 
910 994 30 

815 896 <1 
867 994 3 
906 978 2 
915 994 1 
871 967 1 

813 955 2 

868 933 1 
920 973 <1 
851 895 <1 
869 925 <1 

917 996 2 
847 992 <1 
919 984 1 
888 966 <1 
807 916 1 

785 953 <1 
804 929 <1 
840 928 <1 
942 992 2 
813 906 <1 
803 876 <1 

926 981 1 
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Tab lie 3 (con.) 

W-117 

Volatiles: 

59 methylene chloride 821 981 9 
87 dichloroethene (3 isomers) 784 990 — 

124 dichloroethene 971 997 — 

134 dichloroethene 978 997 — 

154 pentane 787 907 — 

169 cyclohexane 854 961 2 
219 benzene — — 10 
220 trichloroethene 922 995 500 
305 tetrachloroethene 976 995 280 
316 toluene 882 956 <1 
363 ethyl benzene 834 969 <1 
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Table 4 

P-14 

Tentative 
Scan # Identification 

Base-Neutral; 

Purity Fit 
Est. Cone. 

259 cyclohexanone 867 890 <10 
291 ethylibenzene 944 998 500 
305 xylene 922 987 400 
319 dimethylthiophene 893 961 <10 
351 xylene 922 983 250 

415 (1-methylethyl)benzene 941 997 30 
438 methyl cyclohexanol 848 972 <10 
459 2-propenylbenzene 907 947 <10 
491 ethylmethylbenzene 899 997 100 
505 trimethylbenzene 920 996 50 

525 aniline 9,29 998 10 
527 ethylmethylbenzene 849 925 30 
539 benzonitrile 835 996 30 
555 ethylmethylbenzene 905 975 300 
562 benzo furan 863 958 400 

612 trimethylbenzene 893 994 50 
639 2,3-dihydro-lH-indene 910 994 300 
659 IH-indene 914 981 700 
680 2-methylphenol 931 997 150 
723 3-methylphenol 894 983 300 

744 tr i methyl-2-cyc1openten-l-one 794 967 <10 
756 methylbenzofuran 902 978 50 
766 3-phenyl-2-propenal 926 994 100 
775 dimethyl'phenoT 873 997 300 
828 1-meth yT-2,3-d i hydro-lH-i n dene 795 823 20 

830 ethyliphenol 686 950 100 
836 ethyliphenol 933 995 100 
846 3-methylindene 904 959 50 
854 dimethyl phenol 891 993 350 
858 1,2,3,4-tetr ahydro-1,4-meth ano-

naphth'alien-9-one 845 864 50 

866 dimethylphenol 830 935 500 
894 ethylphenol 848 947 250 
911 naththialiene 852 923 850 
915 dimethylphenol 831 937 150 
937 1,6-d i methy1-2,3-d i hydro-lH-i ndene 720 773 <10 
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Table 4 (con.) 

P-14 

Base-Neutral: 

948 trimethylphenol 881 988 200 
963 dimethylbenzo furan 825 921 <10 
983 ethylmethylphenol 853 989 150 
988 trimethylphenol 866 982 200 
1001 ethylmethylphenol 890 998 350 

1007 ethylmethylphenol 844 985 250 
1039 ethylmethylphenol 835 997 350 
1047 trimethylphenol 893 996 150 
1054 trimethylphenol 878 994 200 
1063 diethylphenol 720 919 <1 

1071 2,3-d i hydro-1H-i ndene-l-one 929 997 50 
1087 2-methyTnaphthalene 868 997 500 
1112 2-methy linaph th a 1 ene 873 978 400 
1155 dimethylbenzaldehyde 797 993 200 
1209 bipiienyl 914 989 100 

1214 p-(2 methylallyl)phenol 811 948 20 
1220 pentamethyl benzene 806 956 50 
1229 2-ethylnaphthalene 808 972 30 
1244 dimethylnaphthalene 803 948 20 
1265 d i methy Im aphith a1 ene 637 951 30 

1270 dimethylinaphthalene 813 864 20 
1292 dimethyTnaphthal ene 835 967 10 
1313 dimethylnaphthalene 870 979 10 
1321 hexamethylbenzene 780 921 20 
1356 acenaphthene 934 990 20 

1368 triethylbenzene 696 944 10 
1388 2-naphthalenol 795 984 50 
1395 1,1'-biphenyl-2-ol 774 936 30 
1397 dibenzofuran 808 876 100 
1399 l-naphthalenol 868 980 100 

1429 fluorene 896 974 40 
1456 2-methylnaphthalienol 865 967 10 
1477 1-methy linaph th a 1 eno 1 618 910 10 
1503 4-methylnaphthalenol 665 911 <10 
1657 phenanthrene 933 970 100 

1721 9-H-carbazole 885 989 30 
1759 dibenzo,/B,E/l,4/dioxTn 804 891 <10 
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Table 4 (con.) 

P-14 

Acid: 

536 phenol 958 976 10 
675 meithyliphenol 927 993 40 
719 methyl phenol 892 979 150 
766 dimethylphenol 870 991 <10 
824 2-ethylphenol 951 995 20 

843 dimethylphenol 898 992 100 
884 dimethylphenol 887 987 150 
916 dimethylphenol 913 995 100 
925 3-chlorophenol 921 998 30 
991 ethyl methyTphenol 740 951 10 

1025 ethylmethyliphenoT 866 987 40 
1050 benzene acetic acid 900 968 30 
1089 3-methylbenzoic acid 872 985 20 
1095 4-methylbenzoic acid 699 776 <10 
1246 dimethyl benzoic acid 608 917 <10 

1411 methylipropyl phenol 705 883 10 
1604 2-naphthaTencarboxylic acid 841 970 <10 
1621 1-naphthalencarboxylic acid 845 927 30 

Volatiles: 

58 methylenechloride 885 992 8 
169 cyclohexane 691 908 <1 
182 thiophene 840 985 — 

195 cyclohexene 928 975 — 

219 benzene 948 972 110 

220 trichloroethene 1 
242 cycloheptene 891 907 — 

259 methylcyclohexane 777 981 — 

268 tetrahydro-2-methyl thiophene 754 983 — 

278 3-methyl thiophene 868 975 — 

305 tetrachloroethene 573 957 <1 
315 toluene 928 994 56 
332 ethylthiophene 833 980 — 

362 ethyl benzene 865 949 160 
367 dimethylthiophene 603 870 — 

373 dimethyl'thiophene 874 960 — 
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Table 5 

W-13 

Tentative 
Scan * Identification 

Base-Neutral: 

Purity Fit 
Est. Cone. 

314 ethyl benzene 954 996 2,000 
328 xylene 937 995 6,000 
370 xylene 938 983 2,000 
502 ethylmethylbenzene 907 994 2,000 
514 trimethylbenzene 931 991 2,000 

536 ethyllmethylbenzene 886 907 2,000 
562 trimethylbenzene 921 991 4,000 
567 benzofuran 852 919 4,000 
576 hydrocarbon * 

616 trimethylbenzene 938 993 2,000 

624 2-propenylbenzene 893 920 <2,000 
640 2,3-dihydro-lH-indene 915 988 20,000 
656 1-H-iindene 947 987 20,000 
681 methylphenol 924 982 <2,000 
685 isopropylmethyl benzene 912 977 <2,000 

720 methylphenol 767 978 2,000 
754 7-methylbenzofuran 930 970 <2,000 
760 hydrocarbon * 

763 3-phenylpropenal 946 993 2,000 
786 tetramethylibenzene 937 967 <2,000 

825 4-methyl-2,3-dihydro-IH-i ndene 897 996 2,000 
845 5-methyl-2,3-dihydro-lH-i ndene 699 948 4,000 
847 dimethyl phenol 881 950 2,000 
853 methylindene 897 955 2,000 
885 dimethylphenol 875 986 2,000 

907 naphthalene 896 993 230,000 
930 hydrocarbon — * 

933 5,6-d imethyl-lH-benzeneimidazole 842 911 <2,000 
952 hydrocarbon * 

954 4,7-d i methyTbenzofuran 856 949 <2,000 

964 hydrocarbon • 

992 ethylmethylphenol 775 940 <2,000 
1008 1,3-d imethy1-2,3-d ihydro-lH-i ndene 869 938 <2,000 
1031 4,7-dimethy1-2,3-d ihydro-lH-indene 625 846 <2,000 
1046 hydrocarbon * 
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Table 5 (con.) 

W-13 

Base-•Neutral: 

1067 5-niethyl-ben'Zo/B/thiophene 943 984 2,000 
1080 2-methylnaphthalene 914 997 120,000 
1085 hydrocarbon — * 

1091 6-niethy 1 -ben z o / B / th i oph en e 897 944 2,000 
1105 1-methy1 naphthalene 898 977 4,000 

1204 biphenyl 927 988 20,000 
1224 2-ethy'l naphthalene 856 972 10,000 
1230 hydrocarbon * 

1239 dimethyl naphthalene 924 994 20,000 
1250 3,6-dimethyliben20,/B/th tophene 720 900 <2,000 

1261 dimethyl naphthalene 915 995 10,000 
1265 dimethylnaphthalene 924 994 10,000 
1287 dimethylnaphthalene 918 993 6,000 
1300 acenaphthylene 912 982 4,000 
1308 dimethylnaphthalene 878 966 4,000 

1316 hydrocarbon * 

1352 acenaphthene 931 988 8,000 
1366 hydrocarbon * 

1395 dibenzofuran 913 990 60,000 
1410 trimethylnaphthalene 819 944 4,000 

1483 fluorene 884 964 40,000 
1494 hydrocarbon * 

1503 l-(2-propenyl)naphthalene 849 932 2,000 
1526 methyldibenzofuran . 837 963 8,000 
1543 methyldibenzofuran 902 978 10,000 

1554 hydrocarbon * 

1596 dehydrophenanthrane 912 974 6,000 
1611 d thydrophenanthrene 815 973 2,000 
1615 hydrocarbon * 

1620 methyl fliuorene 890 982 6,000 

1622 hydrocarbon ____ • 

1629 methylfluorene 684 916 4,000 
1642 methylfluorene 697 959 2,000 
1668 hydrocarbon it 

1678 hydrocarbon — * 

1685 diibenzothiophene 780 966 10,000 
1722 phenanthrene 939 984 110,000 
1731 hydrocarbon * 

1733 anthracene 899 957 2,000 
1741 hydrocarbon — * 
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Table 5 (con.) 

W-13 

Base-•Neutral: 

1781 9-H-carbazole 813 973 10,000 
1804 1-phenylinaphthalene 754 905 2,000 
1820 methyldibenzothiophene 734 940 2,000 
1840 hydrocarbon — — * 

1845 methylphenanthrene 908 974 8,000 

1852 methylphenanthrene 895 980 8,000 
1877 methylphenanthrene 722 879 6,000 
1926 2-phenyImaphthalene 869 967 4,000 
1946 hydrocarbon — * 

1962 dimethylphenanthrene 766 926 <2,000 

1972 dimethyliphenan threne 715 946 <2,000 
1991 dimethylphenanthrene 771 959 2,000 
2025 f liuoranthene 956 994 4,000 
2046 hydrocarbon — — •k 

2077 pyrene 944 985 2,000 

2168 methy1pyrene 844 964 4,000 
2185 methylpyrene 890 943 2,000 
2190 methylpyrene 605 857 2,000 
2212 methylpyrene 808 955 <2,000 
2220 methylpyrene 797 933 <2,000 

2235 hydrocarbon * 

2279 l,r:2M" terphenyl 713 860 <2,000 
2321 benzo/'B^aphtho/2,l-D/thiophene 858 938 <2,000 
2332 benzo/C/phenanthrene 783 851 <2,000 
2383 benz/A/anthracene 917 981 4,000 

2393 chrysene 856 952 4,000 
2644 benzo/K/fluoranthene 848 883 <2,000 
2701 perylene 879 891 <2,000 
3017 benzo/g,h., i /perylene 752 813 <2,000 

•"hydrocarbon" refer to a series of alkanes which cannot be distinguished 
by mass spectrometry - Total estimated concentration 70,000 ng/L. 
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Table 5 (con.) 

W-13 

Acid: 

539 phenol 958 991 50 
679 methyl phenol 911 992 60 
720 methylphenol 895 981 300 
846 dimethylphenol 602 992 20 
884 dimethylphenol 895 984 100 

921 dimethylphenol 651 852 <20 
1028 ethylmethylphenol 756 915 <20 
1030 benzeneacetic acid 876 960 20 
1036 methylbenzoic acid 694 923 40 
1096 methyl benzoic acid 762 911 100 
1604 2-naphthalene carboxylic acid 771 987 20 

Volatile: 

58 methylene chloride 758 976 5 
154 pentane 945 960 — 

170 cyclohexane 917 972 8 
182 thiophene 831 938 — 

215 methyl eyelopentene 820 859 — 

218 benzene 921 950 240 
242 cyclo heptene 838 885 — 

259 methylcyclohexane 892 994 — 

268 tetrahydro-2-methyl-th i ophene 794 879 — 

278 methylthiophene 837 962 — 

312 toluene 866 980 270 
332 dimethyTcyclohexane 754 923 — 

359 tr imethyTcyclohexane 532 963 — 

361 ethyl benzene 788 912 370 
365 dimethyTthiophene 708 823 — 

367 methyl heptane 897 979 — 

372 dimethylthiophene 694 954 — 

394 dimethyl'heptane 925 992 — 
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Table 6 

SLP #4 

Scan # 

Volatiles: 

Temtative 
Iden.tif ication Purity Fit 

Est. Cone. 

58 methylene chloride 890 995 12 
153 pentane 911 949 
219 benzene 742 987 1 
220 trichloroethene <1 
304 tetrach Toroethene 265 818 <1 

325 trimethyTbenzene 837 965 
395 trimethylbenzene 883 993 
397 trimethylbenzene 820 994 

Acid/Base-neutral (sample received broken). 

9605177 
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